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PREFACE. 


The  main  objects  of  the  experiments  detailed  in  the  first  part  of  this  volume  were, :  (I)  To  proi  ide  a  basis  oi 
comparison  for  the  experiments  with  tubercle  bacilli  of  human  origin  j  (2)  to  ascertain  whether  the  different  bovine 
viruses  varied  in  virulence,  and  (3)  to  test  the  susceptibility  of  different  species  ol  animals  to  the  bovine  tubercle 

bacillus. 

After  the  experimental  work  had  been  in  progress  about  eighteen  months  it  was  decided  to  carry  out  a  Bpecial 
series  of  experiments  to  obtain  information  as  to  the  course  of  infection  produced  by  feeding,  and  the  influence  ot 
a<*e  and  race  in  determining  relative  susceptibility  to  this  mode  of  infection.     This  series  ol   feeding  experiments 

was  subsequently  followed  by  several  others,  each  series  including  a  large  number  of  animals. 

The  details  of  the  experiments  made  to  ascertain  whether  the  cultural  characters  and  the  virulence  o!  tla- 
tubercle  bacilli  of  bovine  origin  are  stable  or  capable  of  being  altered  artificially  by  cultural  media  or  by  animal 
passage,  and  also  several  reports  on  other  investigations  carried  out  by  Dr.  Griffith,  are  given  in  volume  1 1 1,  ot  the 
Appendix. 

The  actual  experimental  work  at  Walpole  Farm  commenced  on  May  6th,  1902,  when  the  first  animals  were  in 
oculated  with  the  virus  known  as  B.I. 

Dr.  L.  Cobbett  Avas  in  charge  of  the  Farm  and  Laboratory  from  the  commencement  of  the  work  until  the  end 
of  February,  1903,  a  period  of  about  nine  months,  when  he  was  transferred  to  Blythwood  lor  reasons  already 
explained  in  the  Introduction  to  the  Report.  During  that  time  20  bovine  animals,  4  pigs,  6  monkeys,  and  over 
300  guinea-pigs  were  inoculated.     Some  of  these  were  still  under  observation  when  his  successor  was  appointed. 

By  far  the  greater  portion  of  the  work  has  been  done  by  Dr.  A.  Stanley  Griffith,  assisted  during  the  latter  part 
of  the  time  by  his  brother,  Dr.  F.  Griffith.  The  whole  of  it  has  been  carried  out  under  the  direct  control  and 
supervision  of  the  members  of  the  Commission. 

The  details  of  the  administrative  methods  used  both  at  Walpole  and  Blythwood,  and  the  precautions  taken  to 
obtain  only  healthy  animals  for  experimental  purposes,  have  been  fully  explained  in  the  introduction  already  referred 
to.    (Report,  Part  I). 

It  is  only  necessary  here  to  explain  the  methods  employed  in  this  volume  for  recording  the  facts  and  results  of 
the  work  clone. 

All  the  animals  used  for  experimental  purposes  are  numbered.  The  even  numbers  have  been  used  only  for 
animals  inoculated  at  Walpole,  and  the  odd  numbers  for  those  at  Blythwood,  except  in  the  case  of  guinea-pi;_'s, 
rabbits  and  rats,  which  at  both  Farms  are  numbered  consecutively.  Each  animal  is  numbered  immediately  on 
arrival  at  the  Farm,  and  if  it  dies  from  some  natural  cause  before  being  used  for  experiment ;  is  kept  only  for 
providing  milk  for  the  young  stock  :  or  for  some  other  reason  is  not  used  for  inoculation,  its  number  is  never  given 
to  another  animal.  This  accounts  for  the  fact  that  in  the  index  of  the  larger  experimental  animals,  given  in 
numerical  order,  some  numbers  are  not  included. 

The  temperatures  of  all  of  the  larger  animals  are  taken  regularly  once  a  day,  unless  for  any  special  reason  it  is 
considered  necessary  to  record  them  more  frequently,  and  the  bovine  animals  are  weighed  as  a  matter  of  routine 
every  two  weeks. 

Although  the.  method  adopted  for  counting  the  numbers  of  tubercle  bacilli  in  emulsions  cf  tuberculous 
tissues  was  devised  by  Dr.  Eastwood,  and  carried  out  by  him  as  part  of  his  work  at  the  Royalcot  laboratory,  his 
description  of  the  technique  and  detailed  Report  are  included  in  this  volume  for  convenience  of  reference.  It  will 
be  noticed  that  this  Report  includes  in  addition  to  the  Walpole  enumerations  many  from  Blythwood  referred  to  in 
volume  II. 

The  history  of  the  different  viruses  used  for  the  work  included  in  this  volume  is  shown  in  the  Table  of 
Origins  (pages  19-25).  It  must  be  borne  in  mind  that  throughout  the  work  of  the  Commission  a  clear  distinction 
is  made  between  the  meanings  of  the  words  "  virus  "  and  "  strain."  All  bacilli  originally  derived  from  the  same 
subject,  whether  naturally  infected  bovine  or  human  subject,  belong  to  the  same  virus.  Each  of  the  culture> 
raised  either  from  this  original  material  or  from  animals  infected  with  it  is  the  starting  point  of  a  separate  strain. 

Many  of  the  series  of  experiments  carried  out  have  not  only  been  continuous  for  long  periods  of  time,  but 
have  also  included  very  many  animals,  and  in  order  to  obtain  a  clear  idea  of  the  progress  of  the  experiment  and 
the  results,  diagrams  or  charts  have  been  drawn  up  in  the  form  of  genealogical  tables  showing  the  outline  of  the 
experiments  with  each  virus,  and  in  many  cases  of  each  strain.  Each  table  bears  the  same  number  as  the  virus 
with  which  it  deals.  An  abstract  of  the  post-mortem  examination  of  each  of  the  larger  animals  is  given  in  the 
table  ;  the  lesions  found  in  the  guinea-pigs  and  rabbits  inoculated  for  control  or  diagnostic  purposes  are  shown 
simply  by  means  of  abbreviations. 

It  has  been  considered  desirable  to  publish  in  detail  the  records  of  the  effects  produced  in  the  experimental 
animals,  and  though  it  would  be  impossible  to  include  the  detailed  post-mortem  notes  of  all  the  smaller  ones 
without  extending  the  Appendix  to  a  most  inconvenient  length,  the  complete  notes  of  all  the  more  important 
animals  are  given  in  full,  together  with  abstracts  of  the  clinical  notes. 

Whenever  the  temperature  of  an  animal  has  varied  in  any  marked  manner  from  the  normal  during  the 
progress  of  an  experiment  its  actual  temperature  chart  has  been  reproduced  either  in  whole  or  in  part.  Centigrade 
scale  has  been  used  in  all  these  charts. 

The  general  plan  of  the  experimental  work  clone  at  Walpole,  and  the  order  in  which  the  results  are  recorded  in 
this  volume  can  be  seen  by  reference  to  the  table  of  contents  on  page  3.  These  experiments  are  roughly  divided 
into  two  main  groups,  inoculation  and  feeding.  Except  in  a  few  cases  animals  infected  by  feeding  are  not  included 
in  the  graphic  tables  given  at  the  commencement  of  each  virus  in  the  inoculation  series,  but  in  the  notes  of  the 
animals  in  the  feeding  series  the  virus  from  which  the  material  used  for  feeding  was  obtained  is  given. 
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THE    NUMERICAL    ESTIMATION     OF    TUBERCLE 
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AND    OF    MILK. 
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"•  A  2 


THE    NUMERICAL    ESTIMATION    OF    TUBERCLE    BACILLI     IN    SAMPLES     OF 

TISSUE     EMULSIONS    AND    OF    MILK. 


When  I  took  up  my  duties  in  1903,  the  Commissioners 
asked  me  to  estimate  for  them,  as  accurately  as  possible, 
the  richness  in  tubercle  bacilli  of  the  tissue  emulsions 
which  they  used  for  the  more  important  animal  inocula- 
tions. At  the  request  of  Dr.  Sidney  Martin,  I  began  the 
work  by  ascertaining  whether  useful  results  could  be 
obtained  by  counting  the  bacilli  in  stained  films  contain- 
ing definite  amounts  of  material  which  had  been 
measured  out  by  means  of  a  Nabarro's  pipette.  This 
method  I  found  satisfactory.  It  has,  therefore,  been  era- 
ployed  throughout  the  work  on  the  estimation  of  doses. 
I  have  received  valuable  assistance  in  this  work  from  my 
laboratory  attendant,  Mr.  F.  Nicholls.  Under  my  in- 
struction he  learnt  all  the  details  of  the  process,  and, 
after  a  short  time,  I  found  that  I  was  able  to  entrust 
him  with  the  requisite  manipulations  and  with  the 
labour  of  counting.  His  work  has  been  done  under  my 
close  supervision,  and  I  can  vouch  for  its  accuracy.  Out 
of  a  total  of  139  estimations  about  120  are  due  to  him. 

Technique. 

The  samples  to  be  estimated  are  sent  to  me  from  the 
experimental  farms  in  sealed  test-tubes.  A  preliminary 
film  is  first  made  in  order  to  see  whether  dilution  will 
be  necessary  and  to  form  an  estimate  of  the  degree  of 
dilution,  if  any,  which  will  be  desirable.  When  it  is 
impossible,  owing  to  pressure  of  work,  to  deal  with  the 
samples  immediately,  they  are  diluted  with  an  equal 
volume  of  2  per  cent,  phenol  before  being  sent  to  me. 
Except  in  the  case  of  milks,  dilutions  are  only  made  in 
my  laboratory  when  the  examination  of  the  preliminary 
film  shows  that  the  number  of  bacilli  is  very  high.  In 
the  case  of  milks,  however,  a  dilution  of  at  least  1  in  5 
in  normal  saline  is  usually  made,  unless  the  milk  is  very 
thin  and  serous,  because  it  is  found  that  films  of  undi- 
luted milk  have  a  tendency  to  peel  off  the  coverslip. 

After  examination  of  the  preliminary  film,  the  sample 
in  the  test  tube  is  well  shaken  and  a  portion  of  it  is  then 
poured  out  into  a  watch  glass  and  is  continuously 
emulsified  with  a  rounded  glass  rod  for  five  minutes. 
When  a  dilution  has  been  decided  upon,  a  measured 
quantity  of  this  emulsified  material  is  used  for  the  pur- 
pose, the  diluent  employed  being  normal  saline.  The 
diluted  material  is  thoroughly  mixed  for  at  least  five 
minutes.  When  it  is  necessary  to  make  a  high  dilution, 
the  method  of  progressive  dilution  is  employed,  the 
mixing  process  being  repeated  after*  each  step  in  the 
dilution. 

The  material  to  be  counted  is  measured  out  on  to 
coverslips  by  means  of  a  Nabarro's  pipette.  Except  for 
the  last  two  or  three  estimations,  the  same  pipette  has 
always  been  used.  This  instrument  is  a  small  pipette 
which  bears  graduations  representing  a  volume  of  5  cubic 
millimetres.  At  the  upper  end  of  the  pipette  is  a  stout 
rubber  teat  on  which  a  metal  screw  is  clamped.  By 
manipulation  of  the  screw,  material  can  be  slowly  drawn 
into  or  ejected  from  the  lower  end  of  the  pipette.  The 
liquid  to  be  measured  is  drawn  up  into  the  tube  a  short 
distance  past  the  lowest  5  c.mm.  mark.  By  carefully 
touching  the  end  of  the  tube  with  blotting  paper  and  at 
the  same  time  controlling  the  screw  on  the  rubber  teat, 
the  liquid  in  the  tube  is  reduced  in  amount  until  it 
measures  exactly  5  c.mm.  This  amount  is  then  dis- 
charged on  to  a  perfectly  grease-free  coverslip.  The 
process  is  repeated  until  the  requisite  number  of  films 
has  been  prepared.  When  the  films  are  dry  and  have 
been  fixed,  they  are  stained  in  carbol  fuschin,  with  steam 
gently  rising,  for  20  minutes.  I  make  it  a  rule  to  have 
every  film  stained  for  at  least  20  minutes,  because  I  have 
found  that  shorter  exposure  to  the  stain  fails,  in  some 
instances,  to  stain  all  the  bacilli  present ;  25  per  cent. 
HC1.  is  used  to  decolourise  the  specimens.  I  do  not 
consider  that  there  is  any  danger  of  decolourising  the 
tubercle  bacilli  with  this  strength  of  acid  when  the 
-i>ecimens  have  been  stained  in  the  way  described.     The 


specimens  are  counterstained  with  methylene  blue,  dehy- 
drated with  alcohol,  cleared  with  xylol,  and  mounted  m 
Canada  Balsam.  They  are  not  blotted  in  any  part  of  the 
process. 

The  bacilli  in  the  entire  film  are  then  counted  with  the 
aid  of  the  mechanical  stage.  The  objective  used  is  Zeiss' 
3  mm.  aprchromatic  dry  lens,  and  the  eyepiece  is  tlie  No. 
6  compensating  ocular.  Inside  the  eyepiece  is  an 
Ehrlich's  stop.  It  takes  from  40  minutes  to  2  hours  to 
count  a  film,  the  time  being  longer  when  the  bacilli  are 
numerous  and  when  the  material  in  which  they  are 
contained  is  dense.  The  work  of  counting  in  vol  ves  seven 
eye-strain.  At  the  commencement  of  the  work  six  films 
were  counted  for  each  emulsion,  but  when  the  demand 
for  estimations  increased  it  was  found  impossible  to 
count  so  large  a  number.  For  many  of  the  estimations  I 
have  been  satisfied  with  two  or  three  counts  ;  but  when 
the  first  two  or  three  counts  showed  large  discrepancies, 
I  have  ordered  one  or  more  additional  counts  to  be  made. 

When  my  colleagues  desired  to  make  inoculations  with 
pre-arranged  doses,  they  have  sent  me  the  sample  of 
emulsion  in  the  morning,  and  I  have  telephoned  to  them 
the  result  of  the  estimation  on  the  afternoon  of  the  same 
day. 

Interpretation  of  Results. 

Tubercle  bacilli  are  not  comparable  to  chemical  mole- 
cules in  a  solution ;  it  is  therefore  impossible  to  expect 
that  they  can  be  distributed  in  an  emulsion  with  anything 
like  exact  uniformity.  In  the  material  actually  counted, 
this  degree  of  inequality  in  their  distribution  differs  in 
the  case  of  different  emulsions,  as  will  be  seen  from  an 
examination  of  the  tabular  statement  appended.  In  a 
relatively  small  number  of  cases  the  inequality  is  marked. 
These  cases  are  generally  emulsions  from  caseo-calcareous 
lesions.  In  lesions  of  this  type  it  is  a  matter  of  common 
histological  knowledge  that  the  distribution  of  bacilli 
may  be  very  irregular  ;  some  nodules,  for  example,  may 
contain  few  or  no  bacilli,  whilst  in  others  bacilli  may  be 
fairly  numerous ;  or,  again,  in  the  same  nodule  bacilli 
may  be  numerous  in  a  particular  patch  of  breaking  down, 
easeous  material  and  absent,  or  rare,  elsewhere.  It  is  only 
to  be  expected,  therefore,  that  these  irregularities  in  the 
natural  distribution  of  bacilli  will  sometimes  give  rise  to 
a  corresponding  irregularity  in  the  emulsified  material. 

It  is  a  characteristic  of  the  tubercle  bacillus,  when 
growing  freely,  to  form  densely  packed  masses.  The 
question  therefore  arises,  with  emulsions  rich  in  bacilli, 
as  to  how  far  it  is  possible  to  distinguish  and  count  each 
individual  bacillus.  With  very  few  exceptions  this  has 
always  been  possible.  In  three  or  four  instances  only 
Mr.  Nicholls  has  found  a  clump  which  he  could  not  count. 
These  he  has  referred  to  me  for  estimation,  and  I  have 
only  been  able  to  assign  to  them  some  roughly  approxi- 
mate number,  generally  a  number  between  100  and  200. 
With  these  rare  exceptions,  it  has  been  possible,  with 
care,  to  count  the  bacilli  in  the  clumps  we  have  had  to 
deal  with.  Groups  containing  from  50  to  70  bacilli  have 
been  common ;  groups  containing  more  than  100  have 
been  very  rare  ;  and  I  do  not  recollect  any  group  which 
contained  more  than  150. 

With  regard  to  the  validity  of  my  estimates,  as  a  bavsis 
for  the  calculation  of  doses  inoculated,  it  is  to  be  borne 
in  mind  that  the  material  actually  counted  represented, 
particularly  when  dilution  was  necessary,  an  extremely 
minute  fraction  of  the  bulk  of  emulsion  prepared  for 
inoculation.  The  assumption  is  made  that  the  material 
counted  is  a  typical  sample  of  the  whole. 

It  is  clear  that  the  numbers  I  give  can  only  be  regarded 
as  approximate.  In  handling  these  numbers,  I  have 
decided  that  the  simplest  plan  is  to  treat  the  work 
as  a  matter  of  arithmetic,  without  any  attempt  at 
"rounding  off,"  or  eliminating  repeating  "decimals.  Of 
course  with  large  numbers,  running  into  millions,  the 
actual  figures  at  the  end  of  the  whole  number  are  of  no 
individual  significance  ;  but  I  have  found  it  advisable  to 


give  the  numbersjust  as  they  work  out, and  toleave  it  to 
others  to  lop  off  whatever  they  may  regard  as  the 
negligible  quantitj . 

Mv  own  opinion  i>  that  these  numerical  estimates  have 
proved  oi  distinct  value  to  my  colleagues  in  the  calcula- 
tion of  their  doses.  But  the  metliod,  though  useful,  has 
its  limits;  and  these  limits  haw.  I  think,  occasionally 
been  overstepped.  For  example,  in  one  of  my  estimates 
I  calculated  the  numberof  bacilli  per  c.c.  to  be  r8,506,666. 
Everybody  will  understand  that  the  margin  oi  possible 
error  in  this  enormous  figure  must  be,  at  least,  some  tew 
million.-.  It  is  obvious  that  an  estimate  of  an  emulsion 
so  rich  in  bacilli  as  this  can  only  be  regarded  as  useful 
t..rthe  calculation  of  big  doses.  It  is  not  an  estimate 
which  justifies  the  calculation  of  a  dose  of  13,000  bacilb 
by  mere  dilution  of  the  original  material  ;  but  this,  1  see 
is  the  alleged  dose  of  this  emulsion  with  which  a  bovine 
was  inoculated. 

Comparison  with  Culture  Dosks. 

Mv  colleagues  use  for  culture  inoculations  bacilli  grown 
m  serum.  These  are  finely  emulsified,  with  the  aid  of 
saline  solution,  and  their  hulk  after  centnfugalisation  is 
measured.  One  cubic  millimetre  is  taken  as  equivalent 
to  one  milligramme. 

It  is  therefore  of  interest,  in  order  to  compare  tissue 
emulsion  doses  with  culture  doses,  to  consider  the  prob- 
able number  of  bacilli  contained  in  1  cubic  millimetre  of 
bacilli  grown  on  serum. 


Bacilli  grown  on  serum,  even  when  so  finely  emulsified 
that  they  are  suitable  for  intravenous  inoculation  into 
rabbits,  form  innumerable  clumps  in  which  the  bacilli 
are  so  tightly  glued  together  that  it  is  impossible  to  count 
them.  After  considering  possible  ways  of  overcoming 
this  difficulty,  I  have  formed  the  opinion  that  reliable 
estimates  of  serum-grown  bacilli  cannot  be  made  by  actual 
counting,  on  the  lines  of  my  tissue  emulsion  estimations. 

There  is,  howrever,  no  difficulty  about  forming  a  rough 
calculation  of  the  number  of  serum-grown  bacilli  con- 
tained in  a  given  volume  of  culture.  The  length  of  the 
serum  bacillus  varies  from  about  "75  u  to  about  2*5  /j.  and 
generally  averages  about  1  m-  The  breadth  is  about 
"35  m  on  the  average.  We  may  then,  by  elementary 
arithmetic,  calculate  how  many  bacilli,  measuring  1  ^  by 
"35  m  and  closely  packed  together,  would  occupy  a  cubic 
millimetre.  The  number  amounts,  roughly,  to  8,000 
million.  This  number  is  no  doubt  higher  than  the  num- 
ber actually  contained  in  1  c.nim.  of  centrifugalised  bacilli, 
because  the  bacilli  cannot  be  regarded  as  all  being  in 
close  contact  with  each  other.  Making  allowance  for 
this  consideration,  probably  from  4,000  to  5,000  millions 
is  a  rough  approximation  to  the  actual  figure. 

This  calculation,  admittedly  very  imperfect,  is  at  least 
sufficient  to  show  that  the  great  majority  of  culture 
inoculations  which  have  been  made  are  very  much  richer 
in  bacilli  than  the  inoculations  with  even  the  largest 
doses  of  tissue  emulsions. 

Arthur  Eastwood. 


DETAILS   OF  ESTIMATIONS. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number     of 
Tubercle  Bacilli 

per   c.c.   in 

the     Undiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any    one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

B  I. 

Heifer  30 
Precrural  Gland 

}  " 

6 

58*3 

87 

44 

11,606 

Cow    44 
Milk 

}  " 

3 

269-6 

409 

150 

53,933 

Cow   04 

Milk 

Collected  Jan.  lOth-llth 

}- 

3 

79-3 

95 

60 

15,806 

Cow  64 

Milk 

Collected  Jan.  12th-15th 

}- 

3 

894-6 

973 

806 

178,933 

Cow    64 

Milk 

Collected  Jan.  15th- 19th 

1- 

3 

3,543-3 

3,963 

2,886 

708,733 

Cow    64 

Milk 

Collected  Jan.  19th-22nd 

}-' 

3 

1,349 

1,597 

1,095 

539,000 

Calf  102 
Prescapular  Gland 

}  - 

6 

27-5 

92 

0 

5,000 

Calf  126 
Prescapular  Gland 

}  - 

3 

4,149 

4,833 

3,552 

829,800 

Monkey  62 

Spleen,      Lung,      and 

Mediastinal  Glands 

H 

3 

106 

127 

88 

42,100 

Pig  8 
Mesenteric  Gland 

}  - 

3 

0 

- 

- 

- 

15  II. 

Pig  12 

Inguinal     and     Hepatic 

Glands  and  Spleen 

}- 

6 

4-5 

24 

0 

100    • 

Calf  22 
Mesenteric  Glands 

}  - 

6 

•6 

2 

0 

133 

Heifer  66 
Prescapular  Gland 

}  - 

3 

933 

98 

89 

18,066 

G.P.s.  996-9 

from 

Calf  134 

r    Tnro 

3 

3,929 

4,273 

3,680 

235,740,000 

13 
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Details  of  Estimations  —continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Virus. 

Nature  of  Material. 

of 

Sample 

before 

Counting 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

Number   of 
Tubercle  Bacilli 

per  cc.  in 

the  Undiluted 

Material. 

is.  in. 

Original  Material 

Bovine    Bronchial    and 

Mediastinal  Glands 

L       i 

75 

6 

292 

462 

172 

1,460,000 

B.  IV. 

Original  Material 

Bovine  Mesenteric 

Glands 

J-     - 

3 

5,071 

5,322 

4,863 

1,014,200 

Calf  120 
Prescapular  Gland 

\     - 

3 

691 

909 

549 

138,200 

Calf  138 
Local  Lesion  and  Pre- 
scapular Gland 

1     A 

3 

6,013-6 

6,280 

5,782 

12,027,333 

G.Ps.  1011-12 

from 

Calf  138 

[      4 

5 

3 

915-3 

962 

870 

915,333 

Cow  164 

Milk 

Collected  July  13th 

1      * 

3 

733 

78 

68 

73,333 

Cow  164 

Milk 

Collected  July  13th-15th 

1      i 

3 

42 

48 

37 

42,000 

Cow  164 

Milk 

Collected  July  16th-20th 

J      * 

3 

20-3 

25 

17 

20,333 

Cow  164 

Milk 

Collected  July  20th-26th 

1      * 

2 

355 

37 

34 

35,500 

; 

G.Ps.  1148-50 

from  Milk  of 

Cow  164 

[     *\r 

2 

2,031 

2,035 

2,027 

20,310,000 

Cow  172 
Milk 

1      * 

2 

94-5 

97 

92 

94,500 

n.  v. 

Original  Material 

Bovine  Mesenteric 

Glands 

1      * 

3 

1,936 

2,033 

1,880 

1,936,000 

II  2. 
Sp.  A. 

Better  13 
Mesenteric  Glands 

f     - 

3 

0 

— 

— 

— 

Calf  70 
Various  Glands 

| 

f  " 

6 

150-5 

252 

74 

30,100 

Calf  Hi, 

Bronchial  <  Hands 

1, 

6 

1,583-3 

2,414 

680 

15,833,333 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  >>i 

Tubercle  Bacilli 

per  ec.  in 
the  I  rndiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

H  2. 
Sp.A. 

G.P.  672 
from 
Pig  3 

r     tsts 

3 

617 

662 

573 

12,340,000 

H    7. 
CM. 

Calf  5 
Prescapular  Gland 

y  - 

6 

24*16 

36 

12 

4,832 

Heifer  71 
Prescapular  Gland 

r  - 

6 

6 

19 

2 

1,200 

Cow  73 

Supramammary  Gland 

y  - 

6 

124-83 

163 

66 

24,966 

H   8. 
S.C. 

G.Ps.  912  5 

from 

Calf  177 

L        i 

f         2"(HF 

3 

2,024*6 

2,217 

1,761 

80,986,666 

Calf  275 
Local  Lesion 

L       i 

4 

1,038-75 

1,300 

783 

2,077,500 

G.Ps.  1228-9 

from 

Calf  275 

f      TTTJ  TT 

3 

3,476 

3,621 

3,342 

208,560,000 

Calf  305 
Thoracic  Gland 

1 
f       ~S 

3 

251 

278 

206 

1,255,000 

Calf  361 
Thoracic  Glands 

}        ^ 

3 

768-3 

822 

735 

"307,333 

H  9. 
C.T. 

G.P.  1033 

from 
Calf  183 

1 

3 

1,968 

2,049 

1,863 

7,872,000 

Calf  185 
Prescapular  Gland 

1          1 

3 

970-6 

1,048 

878 

388,266 

Calf  331 
Prescapular  Gland 

}        - 

3 

2,280 

2,468 

2,064 

456,000 

HlO. 
B.  S. 

Calf  35 
Prescapular  Gland 

}        * 

3 

647-3 

724 

604 

258,933 

Heifer  81 
Prescapular  Gland 

|        - 

6 

2-5 

5 

0 

500 

Calf  113 
Prescapular  Gland 

}        ^ 

3 

451-3 

536 

365 

180,533 

77. 


B  1 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

XiuiiIkm- 

of 

Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  of 

Tubercle  Bacilli 

•     per  cc.  in 

the  Undiluted 

Materia'. 

Virus. 

Nature  of  Material. 

Average. 

Highest           Lowest 

Number  in     Number  in 

any  one           any  one 

Film.               Film. 

11  10. 

B.  S. 

Calf  199 
Prescapular  Gland 

|     - 

3 

994 

1,08.-) 

867 

198,800 

11  n. 
E.  D. 

Calf  137 
Local  Lesion 

I        A 
f         2 

3 

280 

320 

245 

112,000 

G.Ps.  916-9 
from  Calf  221 

1 

3 

599-6 

668 

565 

23,986,666 

Calf  309 
Mesenteric  Glands 

\         1 
i          2 

3 

2,746*6 

2,864 

2,651 

1,098,666 

H  12. 
H.N. 

Original  Material 

Human   Mesenteric 

Glands 

f     3 

3 

33 

4 

2 

1,333 

Calf  123 
Prescapular  Gland 

[    - 

3 

1,3833 

1,428 

1,310 

276,666 

Calf  135 
Prescapular  Gland 

\    - 

3 

155 

187 

134 

31,000 

G.Ps.  985-8 

from 

Calf  189 

i      i 

3 

1,444 

1,626 

1,293 

5,776,000 

Calf  319 
Thoracic  Glands 

f         luo 

3 

3,925*3 

4,266 

3,638 

78,506,66i; 

H  13. 

A.  1). 

Original  Material 

Human  Bronchial  Glands 

and  Spleen 

V     - 

4 

8 

18 

0 

1,600 

Calf  119 
Prescapular  (J  land 

\    - 

3 

1,703'6 

1,969 

1,514 

340,733 

1 

G.Ps.  905-7 

from 
Calf  129 

7  hn 

3 

676-6 

761 

626 

27,066,666 

Calf  301 
Thoracic  Glands 

I         i 
f 

3 

.   2,488-3 

2,586 

2,325 

24,883,333 

II  M. 
F.S. 

Original  Material 

lluiiiiui  Mesenteric 

Glands 

r        i  »  a 

3 

1,812-6 

2,044 

1,565 

36,253,333 

Call   121 

Prescapular  <  llano. 

1           i 

f         '  " 

1 

1,283-75 

5,304 

2,850 

8,567,500 

13 


Details  of  Estimations— continued. 


Source  of  Emulsion  or  Milk. 

1 
1 
!  Dilution 

of 
;  Sample 
before 
Counting 

Number 

of 

Films 

Counted 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  "I 

Tubercle  Bacilli 

per  cc.  in 

tin-  i  fadiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

H14. 
F.S. 

Calf  12.") 
Prescapular  Gland 

}   ■'" 

3 

1 

475 

537 

436 

950,000 

Heifer  197 
Prescapular  Gland 

}    * 

3 

1,129-3 

1,295 

1,006 

151,733 

H  15. 
I.W. 

G.Ps.  599-602. 

from 

Original  Material 

Human  Ankle  Joint 

} 

3 

1,880-6 

1,931 

1,828 

376,133 

Calf  193 
Prescapular  Gland 

}    * 

3 

329 

352 

300 

131,600 

G.P.  1053 

from 
Calf  193 

1     , 

3 

1,363*3 

1,618 

951 

2,726,606 

G.Ps.  967-70 

from 

Calf  195 

>■* 

3 

1,870 

2,118 

1,603 

7,481,333 

Calf  367 

Prescapular  Gland 

}    - 

3 

1,930-6 

2,006 

1,800 

386,133 

Calf  367 
Local  Lesion 

}   * 

3 

4,508-3 

4,609 

4,438 

9,016,666 

Calf  409 
Liver 

}    * 

3 

1,141-3 

1,190 

1,092 

4,565,333 

H  16. 

j.h; 

Original  Material 
Human  Knee  Joint 

}    - 

3 

2 

4 

0 

400 

Calf  155 
Local  Lesion  and 
Prescapular  Gland 

}    - 

5 

178-2 

358 

57 

35,640 

Calf  157 
Prescapular  Gland 

}    * 

3 

750-6 

794 

714 

300,266 

Calf  187 
Local  Lesion  and 
Prescapular  Gland 

}    * 

3 

1,090-3 

1,131 

1,068 

436,133 

Calf  273 
Prescapular  Gland 

}    - 

3 

765-6 

781 

741 

153,133 

Calf  355 
Prescapular  Gland 

}    * 

3 

4,210-6 

4,364 

4,117 

4,210,666 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

Number 

of 

Films. 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  of 

Tubercle  Bacilli 

per  cc.  in 

the  Undiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

11  16. 
J.  H. 

Rabbit  66 

from 
Calf  355 

f       '" 

3 

3,931*6 

4,047 

3,832 

7,863,333 

Calf  527 

Local  Lesion  and 

Pruscapular  Gland. 

L       i 

f        TJutF 

2 

2,092 

2,132 

2,052 

83,680,000 

Calf  631 
Prescapular  Glands. 

|        ~ 

2 

2,415 

2,460 

2,370 

483,000 

HIT. 

Sp.B. 

Calf  161 
Mesenteric  and  Pharyn- 
geal Gland. 

\         - 

3 

16-6 

21 

13 

3,333 

G.P.s  1132-3 

from 
Calf  167. 

[          *V 

4 

520 

644 

467 

2,080,000 

G.P.  1023 

from 
Calf  169. 

V            1 

3 

2,369-3 

2,716 

2,163 

4,738,666 

Calf  171 
Mesenteric  Gland. 

}        - 

3 

19 

25 

13 

3,800 

Calf  277 
Prescapular  Gland. 

[         - 

3 

175 

199 

149 

35,000 

G.P.  1235 

from 
Calf  339. 

[     A 

2 

1,303 

1,321 

1,285 

5,212,000 

Calf  391 

Local  Lesion  and 

Prescapular  Gland. 

V             1 

?0 

3 

1,705-6 

1,737 

1,652 

6,822,666 

Calf  475 
Lung. 

1      ?ll> 

2 

1,043-5 

1,060 

1,027 

41,740,000 

Calf  629 

Thoracic  (J lands. 

f       ~E~J"0 

2 

198 

208 

188 

19,800,000 

Calf  531 
Br<  Qcbial  '  Hand, 

j      tIv 

2 

306 

311 

301 

6,120,000 

Calf  539 
Lung. 

sJg 

2 

5,106 

5,356 

4>856 

204,240,000 

Calf  553 
Thoracic  Glands. 

r      sJo 

2 

1,881*5 

2,028 

1,735 

75,260,000 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  ol 

Virus. 

Nature  of  Material 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

Tubercle  Bacilli 

per  cc.  in 

the  Undiluted 

Material. 

H  17. 
Sp.B. 

Calf  557 
Thoracic  Glands 

f        ?$7S 

2 

9735 

996 

951 

452 

38,940,000 

Goat  39 
Prescapular  Gland 

I  i 

3 

5336 

604 

213,466 

H18. 
T.T. 

Original  Material 

Human  Mesenteric 

Glands 

}- 

3 

1,119-6 

1,217 

986 

223,933 

G.P.  1173 

from 
Calf  131 

5F 

3 

1,079-6 

1,119 

1,037 

10,796,666 

Calf  165 
Prescapular  Gland 

}     * 

3 

949-3 

1,005 

902 

379,733 

Calf  405 

Local  Lesion  and 

Prescapular  Gland 

[     rU 

3 

2,814 

2,856 

2,764 

56,280,000 

H  19. 
S.W. 

Original  Material 

Human  Mesenteric 

Glands 

1- 

3 

773 

784 

766 

154,600 

Calf  159 
Prescapular  Gland 

}    • 

3 

277-3 

327 

233 

110,933 

Calf  179 
Prescapular  Gland 

}    * 

3 

1,984-6 

2,068 

1,939 

793,866 

Calf  271 
Prescapular  Gland 

}    * 

3 

2,672 

3,204 

2,245 

5,344,000 

H20. 
F.L. 

Original  Material 

Human  Mesenteric 

Glands 

h 

3 

5753 

611 

539 

230,133 

Calf  213 
Prescapular  Gland 

}  - 

3 

1,689 

1,796 

1,626 

337,800 

G.P.s.  1153-4 
from    • 
Calf  223 

i , 

3 

1,915 

2,002 

1,800 

114,900,000 

Rabbit  87 

from 

G.P.s.  1153-4 

3 

3,805-3 

4,019 

3,685 

456,639,999 

Heifer  253 
Prescapular  Gland 

}    * 

3 

6,304 

6,429 

6,233 

63,046,666 

1G 


Details  of  Estimations— continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  of 

Tubercle  Bacilli 

per  cc.  in 

the  Undiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

H  21. 
G.B. 

Original  Material 

Human  Bronchial 

Glands 

[     - 

3 

78-3 

89 

64 

15,666 

G.Ps.  1236-7 

from 

Calf  279 

\       T.U 

3 

1,999 

2,120 

1,890 

239,880,000 

H22. 

K.W. 

Original  Material 
Human  Thoracic  Gland 

\     i 

3 

30-3 

35 

24 

12,133 

Original  Material 
Human  Lung 

}     * 

3 

1,426*3 

1,491 

1,319 

570,533 

G.P.  1200 

from 
Calf  291 

|       TTTO 

3 

1,799*3 

1,816 

1,784 

35,986,666 

Calf  293 

Prescapular  and  Prepec- 

toral  Glands 

[         - 

3 

534 

615 

492 

106,800 

Calf  399 
Thoracic  Glands 

\    rhs 

3 

673 

745 

626 

13,460,000 

Calf  457 
Bronchial  Gland 

1        i 

f      Tir 

2 

1,115 

1,135 

1,095 

2,230,000 

Calf  749 
Thoracic  Gland 

1        i 

2 

4,870 

4,884 

4,856 

48,700,000 

Calf  811 
Perivascular  Tumour 

1        x 

2 

464 

517 

411 

37,120,000 

1 1  23. 

.)  1'. 

Original  Material 
Human  Lung 

i 

f         217 

3 

2,577-3 

2,665 

2,514 

10,309,333 

Calf  346 
Prescapular  Gland 

}          ^ 

3 

1,669-6 

1,735 

1,624 

667,866 

Calf  365 
Prescapular  Gland 

J          ^ 

3 

2,041-6 

2,069 

1,996 

816,666 

1!    21. 

A.I'.. 

( >riginal  Material 
Human    Mesenteric 

Gland 

[          - 

3 

873-6 

910 

M  1 

174,733 

II    2."». 
AT. 

Original  Material 
Human  Lung 

/        I  ...i 

3 

2,645-6 

2,734 

2,498 

52,913,333 
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Details  of  Estimations— continual. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 

Number  of 

Tubercle  Bacilli 

[.(■r    CC.   in 
the  1  'ruliliil'  '1 

Material 

Virus.         Nature  of  Material. 

Average 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

H  25. 
A.T. 

G.P.  1282 

from 

Original  Material 

I  , 

f      TuTF 

3 

229-6  . 

251 

215 

4,593,333 

Calf  449 
Prepectoral  Gland 

}     l 

2 

2,812 

2,868 

2,756 

1,124,800 

Bull  551 
Thoracic  Gland 

(-      7<U 

2 

2,082*5 

2,145 

2,020 

83,300,000 

Calf  831 
Bronchial  Gland 

J-    vhs 

2 

2,222-5 

2,322 

2,123 

88,900,000 

Calf  859 
Thoracic  Gland 

\   I 

2 

3,705-5 

3,763 

3,648 

29,644,000 

H  26. 
K.M. 

Original  Material 
Human  Kidney 

}     ■ 

3 

1,234 

1,269 

1,190 

493,600 

G.P.  1386 

from 

Original  Material 

}    * 

3 

5,051-3 

6,102 

4,347 

505,133,333 

H  27. 
B.D. 

G.Ps.  1216-9 

from 

Original  Material 

Human  Cervical  Glands 

J 

2 

1,024 

1,028 

1,020 

4,096,000 

H  28. 
C.L. 

G.Ps.  1270-1 

from 

Original  Material 

Human  Cervical  Glands 

3 

2,253-6 

2,280 

2,210 

45,073,333 

Cow  143 
Milk 

}    » 

2 

55  5 

58 

53 

55,500 

Calf  515 

Prepectoral  and  Cervical 

Glands 

F* 

2 

1,901*5 

1,955 

1,848 

19,015,000 

H  29. 
M.F. 

G.Ps.  1328-9 

from 

Original  Material 

Human  Cervical  Glands 

}  , 

2 

1,258*5 

1,295 

1,222 

151,020,000 

Calf  479 

Prescapular,  Prepectoral 

and  Cervical  Glands 

1      , 

r     5  o  o 

2 

3,555*5 

3,657 

3,454 

142,220,1  00 

ir  30. 

K.M. 

G.Ps.  1336-9 

from 

Original  Material 

Human  Mesenteric,  and 

Bronchial  Glands 

I    , 

1 

2  ■ 

1,982 

2,157 

1,807 

158,5<  0,00( 

H  31. 

L.F. 

Original  Material 
Human  Cervical  Glards 

}    » 

2 

996-5 

1,055 

938 

398, 

77. 


18 


Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

of 

Sample 

before 

Counting. 

Number 

of 

Films 

Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 

Tubercle  Bacilli 

per  cc.  in 

the  Undiluted 

Material. 

Virus. 

Nature  of  Material. 

Average. 

Highest 

Number  in 

any  one 

Film. 

Lowest 

Number  in 

any  one 

Film. 

II   32. 
Y.W. 

Original  Material 
Human  Lung 

}  * 

2 

1,258 

1,325 

1,191 

50,320,000 

Original  Material 

Human  Mesenteric 

Glands 

2 

2,935-5 

3,203 

2,848 

58,710,000 

Calf  487 
Prescapular  Gland 

)  <• 

2 

3,103 

3,193 

3,012 

31,030,000 

H  36. 
M.D. 

Original  Material 

Human   Bronchial 

Glands 

)• 

2 

1,039 

1,059 

1,019 

1,039,000 

H  10 
B.S^ 

+ 
H   8 
S.C. 

Calf  689 
Lung 

f       517 

2 

2,510 

2,553 

2,467 

10,040,000 

Arthur  Eastwood. 
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ABBREVIATIONS    USED    IN     THE     TABLES. 


T. 

Tuberculosis. 

G.T. 

General  Tuberculosis. 

8.T. 

Slight  Tuberculosis. 

No  T. 

No  Tuberculosis. 

D. 

Died. 

K. 

Killed  (when  in  good  health,  exce 

G.P. 

Guinea-pig. 

T.B. 

Tubercle  Bacilli. 

S.  and  Subcut. 

Subcutaneous. 

I.  and  Intrap. 

Intraperitoneal. 

L.F. 

Left  fore  (quarter  of  udder). 

R.H. 

Right  hind  (quarter  of  udder). 

E. 

Emulsion. 

29 


INTRODUCTION. 


Inoculation  experiments  with  tubercle  bacilli  of  bovine  origin  have  been  made 

(1)  To  supply  a  basis  of  comparison  for  experiments  with  tubercle  bacilli  of  human  origin  : 

(2)  To  determine  the  range  of  variation  in  the  virulence  of  different  strains  of  tubercle  bacilli  isolated 

from  the  bovine ; 

(3)  To  test  the  susceptibility  of  different  species  of  animals  to  the  bovine  tubercle  bacillus. 
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MATERIAL  USED  IN  THE  INVESTIGATION. 


Tuberculous  material  has  been  obtained  from  thirty 
different  bovines.  The  animals  from  which  the  material 
•was  taken  were  naturally  infected  with  tuberculosis, 
infection  in  the  majority  of  the  cases  having  originated 
in  the  thorax,  in  some  through  the  alimentary  canal,  and 
in  one  case  probably  congenitally. 

The  cases  are  representative  of  the  ordinary  forms  of 
natural  tuberculosis  met  with  in  the  ox,  and  include  cases 
of  severe  general  tuberculosis,  slight  general  tuberculosis, 
and  tuberculosis  limited  to  certain  glands  ;  the  latter 
were  specially  selected  on  account  of  the  localisation  of 
the  disease  in  the  hope  that  in  such  lesions  bacilli  of  lower 


virulence  than  those,  e.g.,  obtained  from  an  animal  with 
severe  generalised  tuberculosis,  would  be  obtained. 

Inoculation  experiments  have  been  made  with  the  fresh, 
or  origin  %1,  material  a?  well  as  with  cultures  derived  from 
that  material. 

The  cultures  were  obtained  either  direct  from  the 
original  material  or  from  ons  of  the  animals  inoculated 
with  the  virus,  usually  the  guinea-pig;  except  in  one 
instance  all  the  cultures  have  been  gro.vn  on  pure  serum, 
that  of  the  ox  teing  most  frequently  employed. 

The  different  virases  are  designated  by  the  letter  B 
an  I  a  Roman  n  ;m?ral. 


SPECIES  OF  ANIMALS  INOCULATED. 


Fifteen  different  species  of  animals  have  been  inocu- 
lated, namely,  the  ox,  the  goat,  the  pig,  the  chimpanzee, 
the  monkey  (Macac  is  rhesus),  the  baboon  (Papio  porcarius), 


the  lemur,  the  dog,  the  cat,  the  rabbit,    the  guinea-pig, 
the  hedgehog,  the  mongoose,  the  rat  and  the  mouse. 


METHODS     OF    INOCULATION. 


The  methods  of  inoculation  employed  have  been  the 
intravenous,  intraperitoneal,  intramammary  and  sub- 
cutaneous.    Intramammary  inoculation  was  practised  on 


co.vs  only,  chiefly  with  the  special  object  of  producing  a 
supply  of  tuberculoas  milk  for  fee  liig  experiments. 


ESTIMATION     OF    DOSES. 


In  the  early  part  of  the  work  the  number  of  tubercle 
bacilli  present  in  the  emulsions  used  for  inoculation  was 
not  estimated  ;  in  all  the  later  experiments  an  estimate 
of  the  number  of  bacilli  in  the  emulsions  was  made  by 
Dr.  Eastwood. 

The  culture  doses  have  always  been  estimated  volu- 
metrically  in  the  following  way  : — 

The  growth  from  the  surface  of  each  ser  .m  tube  is  scraped 
off  with  a  platinum  spatula  and  emulsified  with  a  small 
amount  of  sterile  salt  solution  between  sterilised  ground 
glass  plates ;  the  thick  resulting  emulsion  is  diluted 
on  the  plate  with  more  saline  and  run  into  a  sterile  test 
tube  ;  when  all  the  growths  have  been  dealt  with  in 
this  manner,  the  emulsion  is  vigorously  shaken  and  put 
on  one  bide  for  about  an  hour  to  allow  all  the  larger 
unbroken  masses  to  settle.  The  supernatant  fluid  is 
then  decanted  into  a  separate  test  tube  and  four  accurately 
graduated  capillary  tubes  are  immediately  filled  from 
it.  The  tubes,  after  being  sealed  at  both  ends,  are 
centrifugalised  until  all  the  culture  has  accumulated 
at  the  bottom  of  each  tube  in  the  form  of  a  small  column. 


The  length  of  the  column  of  bacilli  and  that  of  the  com- 
bined columns  of  bacilli  and  fluid  are  then  in  each  case 
carefully  measured  with  a  lens  and  a  millimetre  scale  t  the 
average  is  taken  and  expressed  as  a  ratio. 

Having  determined  the  relative  \  olumes  of  bacilli  and 
fluid  in  the  emulsion,  the  amo.  nt  of  emulsion  necessary 
for  a  given  dose  can  be  rea  lily  calculated;  for  example, 
if  a  do-;e  of  10  milligrammes  is  required  and  the  emulsion 
CO  .tains  1  vol.me  of  bacilli  in  40,  04  cubic  centimetre  is 
taken  ;  for  a  cose  of  1  milligramme  0-4  cubic  centimetre 
is  diluted  to  10  cubic  centimetres  and  1  cubic  centimetre 
of  the  dilution  inoculated  ;  or  for  a  dose  of  O'OOl  milli- 
tr  .mme  1  cubic  centimetre  of  the  latter  dilution,  equivalent 
to  1  milligramme  of  culture,  is  diluted  to  1,(00  cubic 
c  ntimetres  and  1  cubic  centimetre  inoculated •  and  so  on 
for  smaller  doses. 

The  doses  are  expressed  in  milligrammes,  but  in  reality 
cubic  millimetres  would  be  more  correct.  The  method, 
however,  gives  a  result  which  is  in  close  agreement 
with  that  given  by  the  gravimetric  method  as  was  shown 
in  one  case  in  which  the  culture  was  first  weighed  and 
then  estimated  by  the  volumetric  method. 
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INOCULATION    EXPERIMENTS    WITH    THE    OX. 
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INOCULATION  EXPERIMENTS  WITH  THE  OX 


Inocuiation  experiments  with  emulsions  of  tuberculous 
tissues  have  been  made  with  the  first  five  viruses  only 
(B.  I.,  B.  II..  B.  III..  B.  IV.  and  B.  V.). 

Four  of  these  viruses  were  emulsified  and  inoculated 
direct  into  bovines,  other  bovines  being  subsequently 
inoculated  from  the  tissues  of  one  of  the  first  experi- 
mental animals. 

In  the  case  of  Virus  B.  I.  the  original  material  was 
inoculated  into  a  series  of  twenty-four  guinea-pigs,  and 
from  eight  of  these  an  emulsion  was  made  which  was 
inoculated  into  Cow  18  and  Heifers  8  and  24.  From  one 
of  the  other  guinea-pigs  (No.  14),  inoculated  with  the 
original  material  of  Virus  B.  I.,  a  culture  was  isolated, 
and,  when  it  was  57  days  old,  inoculated  into 
Cow  40  and  Heifers  10  and  12  ;  the  virus  subsequently  was 
carried  on  from  the  cow  through  a  long  series  of  bovines, 
each  animal  being  inoculated  with  the  tuberculous  tissues 
of  the  one  immediately  preceding  ;  the  virus  from  Cow  40 
was  passed  also  through  a  series  of  pigs,  and,  from  the 
tuberculous  lesions  produced  in  two  of  these,  calves 
ffour  altogether)  were  inoculated  subcutaneously. 

The  virulence  of  the  other  viruses,  which  have  been 
inoculated  into  bovines,  has  been  estimated  by  means 
of  cultures  only.  Cultures  from  the  first  five  viruses  have 
also  been  inoculated  into  bovines. 

The  total  age  of  the  cultures  has  varied  from  73  to 
642  days,  but  the  subcultures  inoculated  have  generally 
been  about  three  weeks  old. 

The  experimental  results  are  considered  under  the 
different  modes  of  inoculation. 

IXTRAYENOTS    INOCULATIONS. 

The  animals,  four  in  number,  inoculated  intravenously 
have  all  been  adult  heifers. 

Two,  inoculated  with  the  emulsion  of  the  tuberculous 
organs  of  the  guinea-pigs  (Virus  B.  I.),  developed  an  acute 
miliary  tuberculosis  of  the  lungs,  one  dying  in  18  days,  the 
other  having  to  be  killed  when  ill  25  days  after  inoculation. 

One  of  the  other  heifers  was  inoculated  with  an  emulsion 
made  from  the  udder  of  (  ow  40.  This  animal  remained 
well  and  was  killed  in  good  health  115  days  after  inocula- 
tion ;  the  lungs  contained  a  large  caseating  mass  and 
some  small  caseous  nodules,  and  the  thoracic  glands 
caseo-calcareous  nodules  ;  there  was  no  disease  elsewhere. 
A  heifer  (No.  30)  inoculated  subcutaneously  with  an  equiva- 
lent dose  of  the  same  emulsion  was  much  more  severely 
affected. 

The  remaining  heifer  (No.  10),  was  inoculated  intrave- 
nously with  5  cc.  of  the  emulsion  of  culture  used  to  inoculate 
Cow  40  ;  it  became  ill  and  was  killed  on  the  37th  day  ; 
the  lungs  and  thoracic  glands  were  packed  with  miliary 
tubercles,  and  there  were  a  few  small  tubercles  in  the 
liver,  spleen  and  kidneys. 

Intraperitoneal  Inoculations. 

One  calf  was  inoculated  intraperitoneally  with  an  emul- 
sion containing  205,300  tubercle  bacilli  (Virus  B.  II.  j,  made 
from  the  local  lesion  and  prescapular  gland  of  Heifer  66 ;  it 
was  killed  188  days  after  and  showed  chronic  tuberculous 
peritonitis,  caseo-calcareous  tuberculosis  of  some  of  the 
abdominal  and  thoracic  lymphatic  glands  and  one  loosely 
pedunculated  body  on  the  pleura.  A  calf  inoculated  at 
the  same  time,  and  with  an  equivalent  dose  of  the  emulsion, 
developed  a  local  lesion  only. 

In'tramammary  Inoculations. 

Nine  cows  have  been  inoculated,  each  in  two  quarters 
of  the  udder,  with  emulsions  of  tuberculous  tissues,  and 
one  with  culture.  Seven  of  the  animals  inoculated  with 
tissue  emulsions  died  or  were  killed  when  very  ill  in 
periods  varying  from  32  to  48  days.  They  became  ill  very 
soon  after  inoculation,  the  illness  running  a  very  cha- 
racteristic course  (see,  e.g.,  Cow  4,  pagel20) ;  the  inoculated 
quarters  and  nearest  glands  underwent  very  great  enlarge- 
ment. 


On  post-mortem  examination  the  disease  in  four  of  th** 
animals  had  not  extended  beyond  the  nearest  glands  ;  in 
the  others  there  was  early  tuberculosis  in  the  internal 
organs. 

One  cf  the  other  cows  (No.  74)  died  207  days  after 
inoculation  ;  she  had  remained  well  until  within  a  few 
weeks  of  her  death  ;  on  post-mortem  examination,  besides 
chronic  tuberculosis  of  the  udder  and  nearest  glands,  very 
extensive  tuberculosis  of  the  lungs,  thoracic  and  mesen- 
teric glands  and  the  tonsils  was  found  ;  the  lesions,  and 
the  milk  which  was  withdrawn  from  the  udder  after  her 
death,  were  swarming  with  tubercle  bacilli. 

This  cow  was  tested  with  tuberculin  three  times  during 
the  experiment  and  on  each  occasion  there  was  a  local 
reaction  but  no  rise  of  temperature. 

The  remaining  cow  (No.  172)  was  killed  in  good  health. 
399  days  after  she  was  inoculated  ;   the  udder  and  near  i 
glands  showed  chronic   tuberculosis  and  there  was  one 
tubercle  in  each  suprarenal  body. 

This  cow  was  inoculated  with  an  emulsion  made  from 
the  local  lesion  and  prescapular  gland  of  Calf  138  (Vi> 
B.  TV.)  and  received  approximately  the  same  number  of 
tubercle  bacilli  (i.e.  14-67  million)  as  Cow  164,  which  was 
inoculated  with  an  emulsion  of  the  tuberculous  organs 
of  guinea-pigs,  inoculated  at  the  same  time  and  with  some 
of  the  same  emulsion  as  Cow  172.  Cow  164  was  killed 
in  a  dying  condition  47  days  after  inoculation,  and  showed 
extensive  tuberculosis  of  the  udder  and  nearest  glands  and 
early  general  tuberculosis. 

Other  examples  could  be  given  of  a  virus  taken  direct 
from  calcareous  and  retrogressive  bovine  lesions  pro- 
ducing very  much  less  effect  than  the  same  virus  after  it 
has  been  passed  through  the  body  of  the  guinea-pig, 
although  in  each  case  the  number  of  bacilli  inoculated 
has  been  the  same. 

The  cow  (No.  40v,  inoculated  with  culture  (dose  not 
estimated  but  probably  very  small),  was  killed  when  well 
92  days  after  inoculation ;  the  udder  and  neighbouring 
glands  were  very  large  and  extensively  tuberculous,  and 
there  were  numerous  tubercles  in  the  lungs  and  two  small 
nodules  in  a  bronchial  gland.  The  virus  from  this  cow 
was  subsequently  passed  through  a  long  series  of  bovines. 
(See  Table  1a). 

Subcutaneous  Inoculations. 
Calves  Inoculated  with  Tissue  Emulsions. 

Twenty  three  calves  have  been  inoculated  sub- 
cutaneously with  emulsions  of  tuberculous  tissues,  the 
doses  of  bacilli  varying  from  542  million  to  so  small  a 
number  that  none  could  be  demonstrated  after  prolonged 
microscopic  search.  Five  of  the  calves  died  or  were  killed 
when  dying  in  periods  varying  from  35  to  71  days  and 
showed  severe  generalised  tuberculosis.  Another,  a  much 
older  animal  than  the  others,  inoculated  with  the  largest 
dose,  was  killed  when  ill  160  days  after  inoculation  and 
found  to  be  suffering  from  slowly  progressing  general 
tuberculosis.  The  other  animals  remained  well  and  were 
killed  in  periods  varying  from  78  to  202  days  ;  in  one 
there  was  a  local  lesion  only  ;  in  others  slowly  progressing 
general  tuberculosis  and  between  these  tuberculosis  of 
every    intermediate  degree  of  severity. 

The  calf  in  which  a  local  lesion  only  was  found  was 
inoculated  with  an  emulsion  made  from  the  prescapular 
gland  of  Heifer  66  (Virus  B.  II.)  the  dose  of  tubercle  bacilli 
being  205  thousand.  The  heifer  from  which  the  emulsion 
was  made  although  inoculated  with  a  smaller  number  of 
tubercle  bacilli  (1330)  than  the  calf,  taken  from  older  and 
more  calcareous  lesion;,  developed  a  mild  form  of  general 
tuberculosis. 

The  result  in  Calf  134,  therefore,  seemed  to  indicate- 
that  the  virus,  during  its  residence  in  Heifer  66,  had  under- 
gone some  diminution  in  virulence.  In  order  to  ascertain 
whether  this  were  the  case  or  not,  50  milligrammes  of  the 
culture  which  had  been  isolated  direct  from  the  local 
lesion  of  Calf  134  were  inoculated  into  a  calf,  with  the 
object  of  comparing  the  effect  produced  by  it   with   that 
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produced  in  another  calf  by  50  milligrammes  of  the  culture 
isolated  from  Heifer  66.  The  latter  calf  died  in  26  days 
of  a  very  acute  miliary  tuberculosis.  The  calf  inoculate! 
with  culture  from  Calf  134  was  killed  after  the  same  inter- 
val of  time,  when  it  was  very  ill.  but  not  dying  :  the  post- 
mortem examination  showed  general  miliary  tuberculosis, 
but  of  a  less  severe  type  than  that  which  resulted  in  the 
calf  inoculated  with  culture  from  the  heifer  ;  the  differ- 
ence, however,  in  the  two  animals  was  not  greater  than 
might  have  occurred  if  both  had  been  inoculated  with  equal 
amounts  of  the  same  culture. 

Rabbit  experiments  with  the  two  cultures  showed  no 
decrease  in  virulence. 

These  results  clearly  demonstrate  that  the  great  majority 
of  the  tubercle  bacilli  in  the  emulsion  made  from  the  pre- 
scapular  gland  of  Heifer  06  were  either  dead  or  dying. 

That  this  was  the  case  is  I  think  further  shown  in  two  of 
the  animals  of  the  series  inoculated  with  the  virus  from 
Calf  134  after  it  had  been  passed  through  two  series  of 
guinea-pigs. 

Two  of  the  guinea-pigs  inoculated  with  the  pus  from 
the  local  lesion  of  Calf  134  were  killed,  and  separate  emul- 
sions made  from  their  tuberculous  organs  and  glands. 
Equal  amounts  of  each  emulsion  were  inoculated  intra- 
peritoneally  into  two  guinea-pigs,  and,  fourteen  days 
later,  from  the  four  guinea-pigs  thus  inoculated  an  emul- 
sion was  made  which  was  very  rich  in  bacilli,  a  rapid  count 
giving  the  high  total  of  235,740,000  per  cubic  centimetre. 

With  this  emulsion  four  calves  (including  Calf  178  and 
Calf  158)  and  two  goats  wrere  inoculated  subcutaneously. 
<See  Table,  2b.) 

Calf  178  was  inoculated  with  approximately  the  same 
number  of  tubercle  bacilli  as  Calf  134  ;  the  post-mortem 
examination  showed  a  local  lesion,  great  enlargement, 
fibrosis  and  necrosis  of  the  prescapular,  prepectoral, 
thoracic  and  portal  glands,  and  caseous  nodules  in  all 
the  organs  (except  the  kidneys). 

In  Calf  158  inoculated  with  only  5,000  tubercle  bacilli, 
the  disease  had  spread  from  the  prescapular  gland  to  one 
of  the  thoracic  glands. 

The  results,  therefore,  with  tissue  emulsions  support  the 
conclusion  arrived  at  from  the  culture  experiments — that 
the  slight  amount  of  disease  in  Calf  134  was  due  to  lack 
of  vitality  in  the  bacilli  inoculated  and  not  to  attenuation 
of  the  virus. 

It  might  be  said  that  Calf  134  was  a  specially  resistant 
animal,  but  another  calf  inoculated  intraperitoneally 
with  an  equal  amount  of  the  same  emulsion  showed 
tuberculosis  which  had  extended  only  to  the  nearest 
glands,  none  of  the  organs  being  affected. 

An  Immunity  Experiment. 

One  of  the  calves  (No.  140)  inoculated  with  a  tissue  eniul  - 
sion  was  made  the  subject  of  an  immunity  experiment.  This 
animal  was  inoculated  subcutaneously,  when  fifteen  and  a 
half  weeks  old,  with  an  emulsion  made  from  the  prescapu-. 
lar  gland  of  Calf  120  (dose,  100,000  tubercle  bacilli). 
From  this  inoculation  the  animal  made  apparently  a 
complete  recovery. 

One  hundred  and  fifty-nine  days  after  the  first  in- 
oculation the  calf  was  re-inoculated  subcutaneously 
with  25  milligrammes  of  culture  from  the  original  material 
of  Virus  B.IV. 

The  inoculation  gave  rise  to  phenomena,  local  oedema 
and  high  temperature,  similar  to,  but  of  much  greater 
eeverity  than,  those  which  follow  the  inoculation  of  tuber- 
culin in  a  tuberculous  animal.  The  calf  completely 
recovered  from  this  inoculation,  whilst  another  calf 
inoculated  with  half  the  dose  developed  severe  general 
tuberculosis.  Subsequent  inoculations  of  50,  100  and 
229  milligrammes  of  culture  at  intervals  of  215,  481,  and 
066  days  after  the  primary  inoculation  respectively,  with 
the  production  in  each  case  of  nothing  more  than  a  local 
Swelling  and  transient  illness,  demonstrated  conclusively 
the  high  degree  of  immunity  induced  in  this  animal. 

Calves  inoculated  with  Culture. 
Cultures   from   twenty-one    different   bovine   viruses, 

have  been  inoculated  into  calves. 

Fifty-three   calves   altogether   have    been    inoculated 
thirty-five   with  ."><»  milligrammes,  two  with  2:>    milli- 
grammes,   twelve    «i'l'    l"    milligrammes,    one    with    5 
milligrammes,  and  two  with  ■-  (l'nl 

II-!  0*02  milligrammi  lively. 


Thirty-three  of  the  calves  inoculated  with  50  milli- 
grammes of  culture  (represe  iting  nineteen  distinct 
viruses),  died  or  were  killed  when  dying,  in  periods  varying 
from  18  to  70  days  ;  only  one  of  these  lived  for  70  days, 
the  duration  of  life  in  the  other  cases  varying  from  18 
to  47  days  ;  of  the  remaining  two.  one  was  killed  when  ill, 
14  days  after  inoculation  (for  dissemination  of  tubercle 
bacilli),  the  other,  Calf  240,  was  killed  in  good  health 
54  days  after  inoculation.  With  the  exception  of  the 
latter  all  the  calves  developed  general  progressive  tuber- 
culosis of  a  very  severe  type. 

Calf  240  showed  a  small  local  abscess,  tuberculosis  of  the 
nearest  glands,  fairly  numerous,  small  tubercles  in  the 
lungs,  and  about  thirty  in  the  spleen. 

The  result  in  this  calf  was  exceptional,  and  is  the  only 
instance  in  which  the  inoculation  of  50  milligrammes  of 
culture,  has  not  been  followed  by  general  progressive 
tuberculosis. 

Fifty  milligrammes  of  the  same  culture,  but  of  a  later 
generation,  inoculated  into  another  calf,  caused  death 
from  acute  tuberculosis  in  32  days.  So  that  the  most 
probable  explanation  of  the  mild  type  of  disease  in  Calf 
240  is  that  this  animal  was  possessed  of  a  high  degree  of 
resistance. 

Two  calves  have  been  inoculated  each  with  25  milli- 
grammes of  culture  (Viruses  B  VT.  and  X. ) ;  one  with 
12 "5  (Virus  B  IV.),  and  one  with  5'0  milligrammes 
(Virus  B  XVI.)  :  all  these  animals  were  killed  when  ill  42 
to  00  days  after  inoculation  ;  the  calf  which  received 
5'0  milligrammes  was  quite  as  severely  affected  as  those 
which  received  25  milligrammes. 

Twelve  calves  have  each  been  inoculated  with  10 
milligrammes  of  culture ;  four  were  inoculated  with 
culture  from  Virus  B  XVIII.  and  two  with  culture  from 
each  of  the  four  viruses,  B  V.,  IX.,  XXIII.,  and  XXIV. 
Eight  of  the  calves  died  in  periods  varying  from  33  to  53 
days  of  acute  generalised  tuberculosis.  The  other  four 
were  killed  after  90  days  ;  one  was  ill  when  killed  and 
showed  slowly  progressing  generalised  tuberculosis  ;  the 
others  were  in  good  condition,  and  although  there  was 
tuberculosis  disseminated  all  over  the  body  the  lesions 
had  a  definitely  retrogressive  character ;  in  one  the 
tubercles  were  very  minute  and  were  comparable  to 
those  often  produced  in  calves  by  bacilli  of  much  lower 
virulence. 

One  of  the  two  pairs  of  calves  used  for  Virus  B  XVIII. 
was  inoculated  with  a  culture  which  had  been  grown 
for  209  days  on  glycerin  media  ;  the  other  pair  was 
inoculated  with  culture  which,  since  isolation,  had  been 
grown  on  pure  6erum  ;  the  calves  inoculated  with  the 
glycerin  cultures  developed  a  much  more  severe  type  of 
disease  than  those  inoculated  with  the  serum  cultures. 

In  the  case  of  two  viruses  very  small  doses  of  culture 
were  inoculated  ;  this  was  done  in  order  to  compare  the 
activity  of  bacilli  in  cultures  with  that  of  bacilli  in 
emulsions  of  tuberculous  tissues. 

Calf  202  was  inoculated  to  compare  with  Calf  144  ; 
the  former  animal  received  0'01  milligramme  of  culture, 
the  latter  2 "82  cubic  centimetres,  containing  4,500,000 
tubercle  bacilli  of  an  emulsion  made  from  the  original 
material  of  Virus  B  V. 

One  milligramme  of  culture,  has  been  estimated  to 
contain  from  5,000  to  9,000  million  tubercle  bacilli,  there- 
fore Calf  202  received  from  10  to  20  times  as  many  bacilli 
as  Calf  144. 

In  Calf  144,  besides  a  local  lesion  and  tuberculous 
adjacent  glands,  there  were  nodules  in  the  liver,  spleen, 
and  lungs,  and  the  thoracic,  hepatic  and  cceliac  glands 
were    tuberculous. 

In  the  calf  inoculate  I  with  culture  the  disease  had  not 
extended  beyond  the  nearest  gland. 

Calf  210  was  inoculated  to  compare  with  Calves  108 
and  112;  all  three  showed  slight  general  tuberculosis, 
and   it    is   interesting  to  note   that  Calf  210  was  not  more 

severely  affected  than  Calces  108  and  112,  although  it 
received  many  more  bacilli  than  these  animals. 

Bacilli  contained  in  emulsions  of  tuberculous  tissues 
appear,  therefore,  to  be  more  effective  than  baoilli  which 
have  been  grown  in  pure  culture. 

Adult  Bovinks. 
Inoculated   with   tissue  Emulsions. 
Nine    adult    bovines,    three  of    which   were    shorthorns, 
have    been    inoculated    subcutaneously    with    tissue   emul- 
sions.     Two     inoculated     with     an     emulsion,     dose     not 
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estimated  but  probably  large,  made  from  the  original 
material  of  Virus  B  II.,  were  killed  when  ill  after  35  and  48 
days  and  found  to  have  general  progressive  tuberculosis. 

None  of  the  other  animals  became  ill,  and  when  killed  in 
periods  varying  from  62  to  147  days  had  increased  con- 
siderably in  weight ;  in  one  the  disease  had  not  extended 
beyond  the  nearest  glands  ;  in  another  there  were, 
besides  a  local  lesion  and  a  tuberculous  prescapular 
gland,  a  few  caseous  nodules  in  the  thoracic  glands  ;  all 
the  others  (excluding  Heifer  28)  had  slight  disseminated 
tuberculosis,  in  all  cases  apparently  retrogressive. 

Heifer  28  was  inoculated  subcutaneously  with  1 1  cc.  of  an 
emulsion  containing  116,660  tubercle  bacilli,  made  from 
the  precrural  gland  of  Heifer  30  ;  the  inoculation  was 
followed  by  a  local  oedema  lasting  seven  to  ten  days, 
similar  to  that  ordinarily  seen  in  an  animal  reacting  to 
tuberculin. 

The  post-mortem  examination  showed  no  trace  of 
tuberculosis  at  the  seat  of  inoculation,  and  only  two  small 
tubercles  in  the  prescapular  gland,  whereas  the  two 
animals,  a  shorthorn  heifer  and  a  Jersey  calf,  inoculated 
at  the  same  time  and  with  equivalent  doses  of  the  same 
emulsion  developed  good  local  lesions  and  large  prescapu- 
lar glands.  In  the  thorax,  however,  there  was  well 
marked  tuberculosis ;  the  left  lung  contained  a  large 
caseous  nodule  and  a  few  scattered  tubercles  ;  the  left 
bronchial  gland  was  greatly  enlarged  and  caseous  through- 
out ;  the  mediastinal  glands  were  also  tuberculous  ;  other 
organs  and  glands  were  normal. 

The  unusual  distribution  of  the  lesions  in  this  animal, 
and  their  appearance,  pointed  to  inhalation  tuberculosis, 
and  suggested  a  probable  explanation  of  the  absence  of 
any  local  disease — that  the  animal  had  acquired  during 
the  progress  of  a  natural  infection  a  degree  of  immunity 
sufficient  to  destroy  the  small  number  of  bacilli  introduced 
experimentally  under  the  skin. 


Adult  Bovin<es. 

Inoculated   with   Culture. 

Heifer  12  was  inoculated  subcutaneously  with  5  cc.  of 
the  same  emulsion  of  culture  used  to  inoculate  Heifer  10 
and  Cow  40.  The  animal  remained  well  and  was  killed 
95  days  after  inoculation  ;  on  post-mortem  examination 
very  little  was  found  in  this  animal  beyond  the  nearest 
glands. 

Bull  88,  when  he  was  two  years  old,  was  inoculated  at 
the  same  time  and  with  the  same  dose  of  culture,  i.e.,  50 
milligrammes,  as  Calf  224.  The  calf  died  42  days  after 
inoculation  of  severe  general  tuberculosis,  and  the  bull  was 
killed  after  about  the  same  interval  of  time  in  order  to 
compare  the  extent  and  the  severity  of  the  disease  in  the 
two  animals.  It  was  found  that  both  in  extent  of  dis- 
tribution and  in  the  number  of  tubercles  in  individual 
organs  and  glands  the  disease  was  less  severe  in  the  bull 
than  in  the  calf  ;  many  of  the  lymphatic  glands  in  the 
former  animal  were  unaffected,  whereas  those  of  the  calf 
were  all  severely  affected  ;  moreover,  the  general  health  of 
the  bull  was  scarcely  altered,  and  smear  preparations  from 
its  lesions  showed  tubercle  bacilli  to  be  very  scanty. 

Other  experiments,  with  tissue  emulsions,  have  also 
shown  that  the  adult  ox  is  very  much  more  resistant  to 
tuberculosis  than  the  calf. 


An  Experiment  to  ascertain  whtlur  tuberclt  bacilli  art 
excreted  in  the  milk  of  a  tuberculovs  COW  with  a 
normal  udder. 

The  third  adult  animal,  a  cow  in  full  milk,  was  rendered 
tuberculous  with  the  object  of  ascertaining  whether 
tubercle  bacilli  are  excreted  in  the  milk  from  a  tubercul  us 

cow  with  a  normal  adder. 

The  cow  was  inoculated  subcutaneously,  on  September 
2nd,  1905,  with  100  mg.  of  culture  obtained  from  Guini 
pig    1015   (Virus  B.   VI.)  and   her  milk  was  used  subse- 
quently to  inoculate  forty  guinea-pigs  and  to  feed  two  pigs. 

Before  inoculation  she  was  tested  with  tuberculin  and 
her  milk  was  inoculated  into  eight  guinea-pigs,  two  from 
each  quarter  ;   in  each  test  tin;  result  was  negative. 

After  inoculation  five  series  of  eight  guinea-pi^s  u  ire 
inoculated,  each  with  five  cubic  centimetres  of  milk,  two 
from  each  quarter,  at  intervals  of  seven,  sixteen,  twenty- 
one,  twenty-eight,  and  thirty  days  respectively. 

Each  of  the  two  pigs  was  fed  with  milk  for  a  week,  one 
from  the  16th  to  the  23rd,  (i.e.,  during  the  thirl  week 
after  the  inoculation  of  the  cow),  the  other  from  the  23rd 
to  the  30th  of  September,  no  other  food  during  these 
periods  being  given. 

The  cow  died  suddenly  on  October  2nd,  1905,  30  days 
after  inoculation.  The  post-mortem  examination  showed 
death  to  be  due  to  acute  tuberculosis  ;  the  udder  was 
normal  to  the  naked  eye. 

Results  of  the  Inoculation  of  the  Milk: — Of  the  first 
series  of  guinea-pigs  (see  Table,  page  228.)  four  died  p 
short  time  after  inoculation  and  showed  no  sign  of 
tuberculosis.  The  remaining  four  w.-re  killed;  one  was 
healthy;   the  othe:  three  were  tuberculous. 

In  the  second  series  of  guinea-pigs  four  died  too  early 
for  the  development  of  tuberculosis  (in  the  local  lesion 
of  one  tubercle  bacilli  were  found).  The  other  four 
were  killed  six  weeks  after  inoiulation ;  two  were 
healthy  and  two  tuberculous. 

In  the  third  series  seven  died  and  one  was  killed;  of 
the  former  six  were  tuberculous,  while  the  seventh  died 
too  soon  for  tuberculosis  to  develop ;  the  guinea-pig  that 
was  killed  was  healthy. 

In  the  fourth  and  fifth  series  all  the  guinea-pigs  died : 
two  in  the  latter  series  were  eaten  by  their  companions ; 
the  other  showed  tuberculosis,  in  no  case  very  severe. 

The  two  pigs  were  killed  82  and  75  days  respectively 
after  the  commencement  of  the  feeding  and  were  found 
to  be  free  from  tubereulosis.  - 

General  Results : — The  inoculation  experiments  show 
that  the  milk  was  capable  of  setting  up  tuberculosis  in 
guinea-pigs  at  the  end  of  the  first  week  and  on  every 
subsequent  occasion  until  the  death  of  the  cow.  It  may 
be  concluded  therefore  that  the  milk  of  a  tuberculous 
cow,  without  tuberculous  disease  of  the  udder,  is  liable 
to  contain  tubercle  bacilli  should  tubercle  bacilli  ever 
gain  access  to  the  general  circulation. 

In  this  case,  although  the  number  of  tubercle  bacilli 
circulating  in  the  blood  stream  was  probably  very  large, 
larger  than  would  ever  be  present  in  natural  conditions, 
nevertheless  only  a  small  number  of  bacilli  appear  to 
have  been  excreted  in  the  milk,  as  shown  in  the  com- 
paratively mild  type  of  disease  in  mest  of  the  guinea- 
pigs  inoculated  and  in  the  failure  to  infect  pigs  by 
feeding. 

In  a  recent  experiment,  full  details  of  which  will  be 
j;iven  in  a  subsequent  Report,  ]it  has  been  shown  that 
tubercle  bacilli  of  human  origin,  nossessed  of  slight  virulence 
for  the  bovine,  are  excreted  in  the  milk  of  a  cow  within  24 
hours  of  their  subcutaneous  inoculation  on  the  left  side  of 
the  neck. 
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GENERAL     DESCRIPTION     OF     THE     EFFECTS     PRODUCED      IN     THE     BO  YIN  F     BY     THE 
SUBCUTANEOUS    INOCULATION    OF    THE    BOYINE   TUBERCLE    BACILLUS. 


When  a  calf  is  inoculated  subcutaneously  with  50 
milligrammes  of  culture  a  lesion  soon  develops  at  the  seat 
of  inoculation  ;  usually  at  the  end  of  twenty-four  hours 
there  is  appreciable  thickening  of  the  subcutaneous 
I  issues  ;  this  gradually  increases,  and  may  finally  grow 
into  a  tumour  of  considerable  dimensions  ;  when  the 
tumour  is  very  large  there  is  usually  considerable  oedema 
around  its  lower  part  and  also  around  the  prescapular 
gland  and  in  the  dewlap,  and  the  muscles  between  the 
tumour  and  nearest  glands  are  often  thickened  and 
infiltrated.  The  skin  over  the  tumour  is  hot  and  the 
surface  frequently  dry,  scaly,  and  fissured,  drops  of  serum 
exuding  from  the  cracks  ;  sometimes  the  skin  over  the 
tumour  breaks  down  and  a  deep  foul -smelling  ulcer 
ultimately  forms,  which  communicates  with  a  oavity 
in  the  centre  of  the  tumour. 

The  tumour,  at  first  uniformly  hard,  towards  the  end 
:>f  the  experiment  often  has  a  softer  doughy  consistence 
in  the  thicker  portion,  or  it  may  become  uniformly 
softened  and  assume  a  globular  shape. 

The  prescapular  gland  can  generally  be  felt  to  be 
enlarged  two  or  three  days  after  inoculation  ;  it  pro- 
gressively increases  in  size  and  finally  forms  a  firm,  egg- 
shaped  tumour  measuring  4  to  5  inches  in  length  ;  it  is 
generally  moveable,  but  may  be  adherent  to  the  tumour 
and  the  surrounding  muscles. 

Other  lymphatic  glands  adjacent  to  the  lesion,  e.g.,  the 
prepectoral  and  some  of  the  cervical,  are  often  felt  to  be 
enlarged  during  life. 

The  genera]  condition  of  the  animal  usually  remains 
unaltered  during  the  first  two  or  three  weeks  ;  the  first 
sign  of  ill-health  to  appear  is  some  roughening  of  the  coat ; 
then  the  animal  begins  to  lose  flesh  ;  the  respirations 
increase  in  frequency  and  the  animal  dies  showing  all  the 
signs  of  an  acute  pneumonia  ;  the  respiratory  troubles 
may  be  sudden  in  their  onset  or  gradual  The  temperature 
generally  rises  suddenly  about  the  seventh  to  the  eleventh 
day  ;  sometimes  the  rise  is  more  gradual  or  there  may  be 
a  sudden  rise  after  some  preliminary  fluctuations. 

At  the  post-mortem  examination  the  following  appear- 
ances are  seen :  the  local  lesion  is  found  to  be  composed 
of  a  subcutaneous  mass  of  firm  yellow  caseo-necrotic 
tissue  intimately  adherent  to  and  infiltrating  the  skin 
and  muscles  on  either  side  ;  in  the  centre  of  the  mass 
t  here  is  often  a  small  cavity  containing  serous  fluid  and 
caseous  flocculi,  or  there  may  be  merely  a  series  of 
small  spaces  filled  with  serous  fluid ;  sometimes  the 
greater  part  of  the  mass  undergoes  colliquative  necrosis 
and  a  large  cyst  is  formed  lined  internally  with  caseous 
substance,  and  filled  with  watery  fluid  containing  caseous 
flakes. 

The  muscles  under  the  tumour  are  infiltrated  to  a  vary- 
ing depth  and  are  fibroid  and  closely  beset  with  caseous 
nodules  ;  lymphatic  vessels  between  the  local  tumour 
and  adjacent  glands  are  frequently  thickened  and  caseous, 
the  infiltration  often  extending  into  the  muscles  around. 

The  two  nearest  glands,  the  prescapular  and  spherical 
prejpectoral  glands,  a,re  composed  throughout  of  dense 
pinkish  yellow  homogeneous  caseous  substance  which  may, 
if  the  animal  has  live.  J  some  time,  contain  calcareous  grains. 
Many  of  t  he  cervical  glands  may  wholly  or  in  pari  resemble 
the  prescapular. 

The  appearance  of  the  lesions  in  the  internal  organs 
depends  to  a  large  extenl  upon  the  duration  of  life  of  the 
animal. 

When  the  animal  has  lived  a  short  time  only  all  the 
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c  utres,  always  more  numerous  in  the  lungs,  liver  and 
spleen  than  in  the  kidneys ;  the  tissue  of  the  lungs  is  exten- 
sively consolidated,  the  cephalic,  right  middle  and  antero- 
ventral  portions  of  the  caudal  lobes  being  dark  red  and 
often  quite  airless  ;  the  bronchi  in  these  consolidated  lobes 
become  filled  with  muco-pus. 

The  thoracic,  portal  and  coeliac  glands  are  enlarged  and 
show  their  cortices  often  uniformly  tuberculous,  but  in  a 
less  advanced  stage  of  caseation  than  the  prescapular  ; 
all  other  lymphatic  glands  contain  discrete  caseating 
miliary  tubercles,  the  renal  and  lumbar  glands  always 
containing  more  than  the  peripheral  lymphatic  glands. 
Tubercles  are  also  found  on  the  omentum  and  pleura,  in 
the  intestine,  suprarenal  bodies,  heart,  gall-bladder  and 
trachea. 

In  animals  which  live  a  longer  time,  but  finally 
succumb,  the  distribution  of  the  disease  is  the  same  but  the 
lesions  in  the  organs  and  glands  are  larger,  more  advanced 
in  caseation  and  frequently  contain  calcareous  grains. 
In  the  lungs,  nodules  often  coalesce,  or  hepatised  patches 
become  tuberculous,  and  large  caseating  masses  may  be 
found  affecting  the  whole  or  a  part  of  a  lobule.  Although 
the  lungs  are  usually  more  severely  affected  than  the  spleen 
and  liver,  occasionally  the  reverse  obtains  ;  the  calves  in 
these  cases  become  progressively  more  and  more  emaciated 
and  die  without  any  very  marked  signs  of  respiratory 
trouble. 

The  inoculation  of  smaller  doses  of  culture,  or  of 
tissue  emulsion,  has  frequently  given  rise  to  effects  as 
severe  as  those  above  described.  On  several  occasions  a 
more  chronic  but  still  progressive  form  of  general  tubercu- 
losis has  been  established.  In  these  cases  the  disease  is 
not  so  widespread  in  its  distribution  and  many  of  the 
peripheral  lymphatic  glands,  the  kidneys,  suprarenal 
bodies,  tonsils,  intestines,  trachea,  etc.,  which  are  so  fre- 
quently found  to  be  tuberculous  in  calves  inoculated 
with  50  mg.  of  culture,  are  often  normal.  The  nodules 
in  the  affected  organs,  frequently  very  large,  have  dense 
fibrous  capsules  and  softened  caseous  contents  ;  on  the 
serous  surfaces  of  the  liver  and  lungs,  as  also  on  the  parietal 
pleura  and  occasionally  on  the  peritoneum,  typical  "  perl- 
sucht"  growths  may  be  observed  ;  in  none  of  the  experi- 
ments, however,  with  the  bovine  tubercle  bacillus  have 
these  developed  to  the  same  extent  as  they  often  do  in 
natural  infections  or  as  they  did  in  the  case  of  a  heifer 
inoculated  with  a  virulent  culture  of  human  origin.  The 
glands  adjacent  to  the  local  lesion,  the  thoracic,  portal 
and  coeliac,  show  the  same  relative  differences  in  the  degree 
of  caseation  as  in  the  50  mg.  inoculations,  but  fibrotic 
and  calcareous  changes  are  more  pronounced. 

In  many  cases,  particularly  after  the  inoculation  of 
small  doses  of  tissue  emulsions,  a  very  mild  form  of 
tuberculosis  has  been  produced  and  the  general  health  of 
the  animal,  save  for  a  transient  rise  of  temperature,  has 
remained  unaffected.  In  these  cases  neither  the  local 
lesion  nor  the  adjacent  glands  become  very  large  and 
after  a  time  gradually  begin  to  diminish  in  size  ;  the  local 
lesion  remains  uniformly  hard  or  undergoes  softening. 
On  post-mortem  examination  the  local  lesion  is  found 
to  be  composed  of  dense  caseo-calcareous  substance 
surrounded  by  fibrous  tissue  or  to  be  a  cyst  with  caseo- 
purulcnt  contents  and  fibrous  walls  ;  the  adjacent  glands 
and  some  of  the  thoracic  and  abdominal  glands  contain 
caseo-calcareous  patches  and  there  is  a  varying  number 
of  calcareous  tubercles  in  the  organs,  the  kidneys  rarely 
being  affected.  In  two  cases  (calves  134  and  202)  the 
disease  had  not   extended  beyond  the  nearest  glands. 
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SUMMARY      OF      INOCULATION     EXPERIMENTS       ON     THE      OX     WITH 
TUBERCULOUS    MATERIAL    OF    BOVINE    ORIGIN. 


INTRAVENOUS  INOCULATIONS. 
Adult  Bovines  Inoculated  with  Tissue  Emulsions. 


Virus  and  Origin  of 
Material. 

Number 

of 
Animal. 

Weight 
in  Kilogrammes. 

Dose. 
10  cc. 

10  ce. 
10  cc. 

Duration 
of  Life. 

Killed  or 
Died. 

ult. 

B.  1.     (Cow  40) 

B.  1.    (Original          ( 
material 
through        ) 
Guinea- 
Pigs)              I 

Heifer  26 

Heifer  8 
Heifer  24 

290-29 

1 1 5  days 

25  days 
18  days 

Killed 

Killed  >, 
(ill)     ( 

Died  , 

The  lungs  contained  a 
caseating  ma  i    and   small 
scattered      nodules  ;       the 
thoracic  glands  contained 
caseous  gritty  nodules. 

Miliary  tuberculosis  of  lungs 
and  thoracic  glands  ;  slight 
tuberculosis  of  jugula 
and     neighbouring     pre- 
scapular  gland. 

Inoculated  avith  Culture. 


B.  I.      (Guinea-pig 
14.) 


Heifer  10 


Not 
estimated. 


37  clays 


Killed 


INTRAPERITONEAL    INOCULATIONS. 
Inoculated  with  a  Tissue  Emulsion. 


Miliary  tuberculosis  of  1 
and  thoracic  glands  ;  a  few 
minute  foci   in   the  liver, 
spleen  and    kidneys;   one 
portal    gland    was    tuber 
culous. 


Virus  and  Origin  of 
Material. 

Number 

of 
Animal. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of  Life. 

Killed  or 
Died. 

Result. 

B.  II.    (Heifer  66)  - 

Calf  136 

69-8 

205,300  T.B. 

188  clays 

Killed 
in  good 
health. 

Chronic    tuberculous     peri- 
tonitis :     tuberculosis    oi 
many    of    the    abdominal 

and     thoracic     lymphatic 
glands ;  no  disease  in  the 

organs. 
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INTRAMAM  MARY  INOCULATIONS. 

Cow  Inoculated  with  Culture. 


Virus  and  Origin  of   Number 
Culture.             of  C"\v. 

Weight. 

Dose 

inoculated  into 

each  of  two 

quarters 

(L.F.andR.H.) 

Duration 
of  Life. 

Killed  or 
Died. 

Result. 

R.  I.  (Guinea-Pig  14) 

40 

Dose    of 

tubercle  bacilli 

not  estimated, 

but  probably 

small. 

92  days 

Killed 
(well) 

Extensive  tuberculosis  of  the 
inoculated     quarters    and 
the      neighbouring      lym- 
phatic glands  ;    numerous 
tubercles     in    the    lungs ; 
two   small    nodules    in    a 
bronchial  gland. 

Cows  Inoculatied  with  Tissue  Emulsions. 


Virus  and  Origin  of   Number 
Material.  of  Cow. 


R.  I.      (Cow  44) 


R.  I.       (Cow  40) 


R.  I.       (Calf  126)     -         44 


64 


74 


B.  I.      (Organs  of  8         18 
Guinea-Pigs) 


R.  II.     (Original  500 

material) 


R.  II.    (Original  4 

material) 


R.  III.  (Original  68 

material) 


B.  IV.   (Calf  138)     -        172 


B.  IV.    (Calf   138  104 

through 
Guinea- Pigs 

1011    and 
1012) 


Weight  in 
Kilogrammes 


355-55 


356'45 


286-16 


247-1/ 


358-72 


305-67 


Dose 

inoculated  into 

each  of  two 

quarters 

(L.F.  and  R.H.) 


1,000,000  T.R.      41  days         Killed 

(very  ill) 


500,000  T.R. 


48  days 


10  cc.  297  days 

Number  of 
tubercle  bacilli 
not  estimated. 


Died 


Died 


35  days        Killed 


32  days         Killed 
(very  ill) 
10  cc.  of 
emulsion  ; 
number  of 

tubercle         34  days         Killed 
bacilli  not 
known. 


14,600,000  T.n.     48  days 


14,670,000  T.B.    399  days 


14,670,000  T.I 5.     47  days 


Killed 


Killed 


Result. 


Tuberculosis  of  the  inocu- 
lated quarters  and  the 
nearest  glands  ;  no  signi 
of  disease  elsewhere. 

Tuberculosis  of  the  inocu- 
lated quarters  and  the 
nearest  glands. 

Chronic  tuberculosis  of  udder 
and  nearest  glands  ;  ex- 
tensive tuberculosis  of" 
lungs,  thoracic  and  mesen- 
teric glands  and  tonsils. 

Tuberculosis    of    inoculated 
quarters       and       nearest 
glands  ;  early  tuberculosis 
of  lungs  and  spleen,  and  (1)< 
of  liver. 


Extensive  tuberculosis  of  the 
inoculated  quarters  and 
nearest  glands  ;  no  tuber- 
culosis elsewhere. 

Extensive  tuberculosis  of  the 
inoculated  quarters  and 
nearest  glands  ;  early 
tuberculosis  of  the  lungs, 
and  bronchial  glands. 


Extensive  tuberculosis  of 
inoculated  quarters  and 
nearest  glands  ;  tuber- 
culosis of  lungs,  thoracic 
glands,  pleura,  peritoneum,, 
intestine  and  a  mesenteric 
eland. 


Chronic  tuberculosis  of  udder 

and  nearest  glands  ;  one 
tubercle  in  each  suprarenal 
body  ;  no  tuberculosis  else- 
where. 


Killed       Tuberculosis   of   the   inocu- 
(dying)  lated   quarters  and    near- 

est glands  ;   early  general 
tuberculosis. 
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SUBCUTANEOUS    INOCULATIONS. 
Calves  Inoculated  with  Tissue  Emulsions. 


Virus       '  Number 
and  Origin  of        of 
Material.        Calf. 


B.I. 

•  (Monkey  62) 

B.I. 

(Heifer  30)  i 

B.  I. 
(Calf  102) 


B.I. 
(Pig  12) 


B.I. 
(Pig  8) 


B.  II. 

(Calf  134) 

B.  II. 

(Calf  134) 

B.  II. 
(Heifer  66) 

B.  II. 
(Calf  134) 

B.  II. 
(Calf  134) 


B.  II. 
(Bull  22) 

B.  III. 
(Original 
Material) 


B.  IV. 
(Original 
Material) 


B.  IV. 
(Calf  120) 


B.IV. 

(Calf  138) 

B.  V. 
(Original 

Material) 


132 
122 
102 

126 
128 

130 


124 

104 
106 

160 
180 
134 

178 
158 

114 

108 
112 

118 

120 

138 

140* 
184 

144 


Weight  in 
Kilogrammes. 


31-29 

31-29 

113-39 

45-80 
50-80 

41-72 


50-80 
50-80 
60*32 

140*58 

114-25 

71-66 

139-68 

131-95 

67-10 

63-50 
71-21 

49-40 
40-36 

68-00 

6939 
96-60 

101-60 


Dose. 


Duration 
of  Life. 


932,800 
932,800 
116,660 

110,000 
110,000 


35  days 
64  days 
150  days 

48  days 
64  days 


9,000     104  days 


9,000 


71  days 
99  days 


]  No  T.B. 
}-  found  in 
J  emulsion     100  days 


542,202,000      160  days 


4,480,000  |   155  days 


205,306  ;  188  days 


200,000 
5,000 

1,330 

14,600,000 
14,600,000 

11,156,200 
11,156,200 

1,500,000 


153  days 
141  days 

161  days 

145  days 
133  days 

100  days 
92  days 

202  days 


100,000  609  days 
1,500,000  !  225  days 

4,500,000        78  days 


Killed  or 
Died. 


Died 

Killed 

(when  ill) 

Killed 

(well) 

Killed 

(dying) 

Killed 

(dying) 

Killed 
(well) 


Died 

Killed 
(well) 
Killed 
(well) 


Killed 

(when  ill) 

Killed 
(well) 

Killed 
(well) 

Killed 
(well) 

Killed 

(well) 

Killed 
(well) 

Killed 
(well) 
Killed 
(well) 

Killed 
(well) 
Killed 
(well) 

Killed 

(well) 


Killed 
(well) 
Killed 
(well) 

Killed 
(well) 


Result. 


General  tuberculosis. 
General  tuberculosis. 
Slight  general  tuberculosis. 

General  tuberculosis. 
General  tuberculosis. 


Local  lesion  caseous  and  calcareous  ; 
neighbouring  glands  tuberculous  ; 
there  were  a  few  tubercles  in  the 
lungs,  liver  and  spleen ;  the 
thoracic  and  hepatic  glands  con- 
tained gritty  foci. 

General  tuberculosis. 

Slight  general  tuberculosis  (lesions 

calcareous). 
Local  lesion  ;  prescapular  gland  cal- 

careo-caseous  ;    one    tubercle     in 

a  mediastinal  gland  ;  no  dig 

elsewhere. 

General  tuberculosis. 


General  tuberculosis. 


Local  lesion  only. 


General  tuberculosis. 


Local  lesion ;  tuberculosis  of  a 
prescapular  and  a  mediastinal 
gland. 


Slight  general  tuberculosis. 


Slight  general  tuberculosis. 
Slight  general  tuberculosis. 


.  Slight  general  tuberculosis;  lesions 
calcareous. 


Local  lesion  ;  neighbouring  glands 
tuberculous  ;  nine  tubercles  in  the 
lungs  and  scattered  tubercles  in 
the  thoracic  and  portal  glands. 

Slight  tuberculosis. 

Slight  general  tuberculosis. 


Slight  general  tuberculosis. 


This  Calf  was  made  the  subject  of  an  immunity  experiment. 
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CALVES    INOCULATED    SCBCUTANEOUSLY    WITH    CULTURE. 
50  Milligramme  Inoculations. 


Virus  and  Origin 
( >f  Culture. 


B.  I.  Cow  jo 


Numbei 
of 

Calf. 


B.  T. 


Cow  4  1 


B.I.  Pie  16 


B.  II.        Heifer  66 


B.  II.         Calf  134 


B.  III.       Original 
material 

B.  III.       Calf  214 


B.  IV.       Original 
material 


222 
■2-28 
230 
212 
226 

214 

248 
218 
220 


B.  V.  Original  224 

material 


B.  V.       Heifer  80 


B.  VI.       Original 
material 
(through 
Guinea- 
pig  1,015) 


B.  VII.      Original 
material 
(through 
Guinea- 
pig  1,017) 


B.  VI 11.    Original 
material 


24f 


24< 


B.  IX. 
B.  IX. 

B  X 

B.  XI. 


Original 
material 

( Original 
material 
(through 
Guin 
pig  1,069) 

Original 
material 
(through 
Guinea 
pig  1,070) 


330 

236 

238 
254 
256 

242 

244 


260 


Weight  in 

Kilo- 
grammes. 


232 


Original 
material 
(through 
Rabbit66)         234 


48-50 
50-80 
39-46 
62-13 

46-25 

59-41 
47-60 
80-73 
94-75 
64-85 
44-90 
50-80 


29-48 
45-35 

39-46 
45*35 
45-35 

52*16 

39-00 


15'35 


HI-IU 


12-63 


Dose. 


Generation 

and  Age 

of  Culture. 


Total  Age    Duration 

of  of 

Culture.         Life. 


50  mgs.      18th  generation, 

21  days  old 

50  mgs.       8th  generation, 
21  days  old 

50  mgs.    ;  10th  generation, 
20  days  old 


640  days 


371  day;- 


Killed 

or 
Died. 


35  days       Died 


43  days 


Killed 
(ill) 


360  days       34  days    :    Died 


50  mgs. 


50  mgs. 


9th  generation,      357  days       25  days 
20  days  old 


5th  generation, 
20  days  old 


227  days  ,    25  days 


Died 


Killed 

(ill,  not 

dying) 


Result. 


General  tuberculosis. 


General  tuberculosis. 


General  tuberculosis. 


General  tuberculosis. 


General  tuberculosis. 


50  mgs.       8th  generation,      427  days       45  days 
18  days  old 

I  i 

50  mgs.    j  8th  generation,      147  days  I    46  days 
20  days  old 


46  mgs. 
50  mgs 
50  mgs. 
50  mgs. 
50  mgs. 


16th  generation,       fi    , 
20  days  old         460  clays 


32  days 
36  days 


5th  generation, 
20  days  old 

10th  generation, 
20  days  old 


336  days       42  days 

I 
429  days 


Killed     General  tuberculosis, 
(dying) 

\ 
Died       General  tuberculosis. 


Killed     General  tuberculosis, 
(ill) 

Died     '  General  tuberculosis. 


Died 


General  tuberculosis. 


47  days    j   Killed     General  tuberculosis, 
(dying) 


6th  generation,  ;  248  days 
20  days  old 


54  days       Killed 
(well) 


14th  generation, 
20  days  old 


50  mgs. 


50  mgs. 


50  mgs. 


50  nigs. 


464  day; 


32  days 


Died 


6th  generation,     247  d 

20  days  old  J 


"nSSaP ;  »>  *» 


llth  generation,     24 1  daj  s 

20  days  old 

llth  generation,     241  days 
20  days  old 


34  days       Killed 
(dying) 


22  days    |    Died 
19  days        Died 


General  tuberculosis, 
not  severe  ;  the  lungs 
contained  fairly 
numerous  small  tu- 
bercles, the  spleen 
about  30  ;  the  liver 
and  kidneys  ap- 
peared normal. 

General  tuberculosis. 


General  tuberculosis. 

General  tuberculosis. 
General  tuberculosis. 


50  nigs.      13th  generation,     2!)">  days 
20  days  old 


50  mgs. 


7th  generation,     |(!|  d 

22  days  old 


37  days       Died       General  tuberculosis. 

43  davs       Killed     General  tuberculosis, 
(ill) 

10  davs       Killed     General  tuberculosis, 
(dying) 


33  days       Died      General  tuberculosis. 


35  days        Killed     General  tuberculosis. 


38  days 


(ill) 

Died       General  tuberculosis. 


II 
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,  ~  •  •       Number 
\  irus  and  Origin  of 

of  Culture.  Calf_ 


XII.     Original 
material 


J.  XIII.    Original 
materia] 
(through 
Rabbit  116)! 


B.  XIV.    Original      J 

material     ,  \ 


5.  XV.      Original 
material 


B.  -XVI.    Original 
material 


B.  XVII.  Original 
material 


274 


276 


268 


272 


250 


252 


270 


278 


296 


258 


B.  XIX.    Original  288 

material    I 


B,  XXVI.  Original 
material 


418 


422 


Weight  in 

Kilo- 
grammes. 


32-65 
29-93 
38-10 
39-00 
44-44 
47'60 
45'35 
32-65 
29*02 

36-74 

28-57 
29-02 
34'00 


Dose. 


50  mgs. 


Generation        Tota,  Age 

fXnngl        Of  Culture. 
ot  Culture. 


50  mgs. 


50  mgs. 


50  mgs. 


12th  generation, 
20  days  old 


12th  generation, 
20  days  old 


275  days 


217  days 


I  duration 
of  Life. 


Killed 

or 
Died. 


Result. 


39  days        Died 
24  days         Died 


General  tuberculosis. 
( reneral  t  abercuL 


'"fcouT  I 


9th21gdayTold  •'  I  '»  ** 


8th  generation, 
21  days  old 


143  days 


27  days        Died       General  tuberculosis. 

46  days      Killed     General  tuberculosis. 

(ill) 

30  days       Died       General  tuberculosis. 
38  days    :    Died      General  tuberculosis 

41  days    '    Died      General  tuberculosis. 

■ 

47  days    !  Killed      General  tuberculosis. 

(very  ill)i 

32  days       Died      General  tuberculosis. 


6th  generation,       94  days  !    18  days        Died       General  tuberculosis. 

20  days  old 


50  mgs.      5th  generation,       73  days 


50  mgs. 


21  days  old 


13th  generation,  d 

14  days  old  J 


14  days    |  Killed   '  Early    general    tuber- 
culosis. 

76  days       Died       General  tuberculosis. 


44  days 


Died       General  tuberculosis. 


10  Milligramme  Inoculations. 


Virus  and  Origin 
of  Culture. 


Number 

of 

Calf. 


B.  V.         Heifer  80 


B.  IX. 


II.  Will 


B.  XVIII. 


Original 
material 


'  )riginal 
material 


Original 
matei  ial 


B.  XXIII.  0rifnaJ 
material 


B.XXIV.  0vi&™} 

material 


f    352 

1  354 
320 
324 
f  360 
(  362 
J  364 
.  366 
344 
346 
f  340 
342 


"Weight  in 

Kilo- 
grammes. 


I 


39*00 

42-03 
33-10 
36-28 
58-51 
56'24 
58T)] 
36-74 
25-40 
34-45 
35-00 
2993 


Dose. 


10  mgs. 


10  mgs. 


10  mgs. 


10  mgs. 


10  mgs. 


10  mgs. 


Generation  and 
Age  of  Culture. 


Total  Age 
of 

Culture. 


Duration 
of  Life. 


Killed 

or 
Died. 


19th  generation, 
21  days  old 


20th  generation, 
20  days  old 


16th  generation, 
20  days  old 


16th  generation, 
20  days  old 


6th  generation, 
20  days  old 


6th  generation, 
20  days  old 


642  days 


448  days 


316  days 


316  days 


110  days 


110  days 


40  days 

90  days 

37  days 
34  days 

91  days 
53  days 

47  days 
33  days 

48  clays 

38  days 

92  days 
91  days 


Died 

Killed 

Died 

Died 

Killed 

Died 

Died 

Died 

Died 

Died 

Killed 

Killed 


Result. 


General  tuberculoid 

General  tuberculosis. 

General  tuberculosis. 

( reneral  tuberculosis. 

Slight    gineral    tuber- 
culosis. 
( leneral  tuberculosis. 

( leneral  tuberculosis. 

General  tuberculosis. 

General  tuberculosis. 

General  tuberculosis. 

( leneral  tuberculosis, 
lesions  caseous. 

( leneral  tuberculosis, 
lesions  calcareous. 
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25,  12-5  and  5  Milligramme  Inoculations. 


Virus  and  Origin 
of  Culture. 


Number 

of 

Calf. 


Weight  in 

Kilo- 
grammes. 


B.  X. 


B.  IV 


Original 
material 
(through 
Guinea- 
pig  1070) 

Original 
material 


B.  XVI.    Original 
material 


B.  VI.        Original  216 

material 


262 


142 


292 


68-90 


66-20 


122-87 
26-30 


Dose. 


25  nigs. 


25  mgs. 


12"  5  mgs. 


5  mgs. 


Generation  and 
Age  of  Culture. 


3rd  generation, 
21  days  old 


Total  Age 

of 
Culture. 


154  days 


13th  generation,    295  days 
20  clays  old 


6th  generation, 
42  days  old 

8th  generation, 
21  days  old 


292  days 
143  days 


Duration 
of  Life. 


42  days 

43  days 

60  days 
46  days 


Killed 

or 
Died. 


Killed 

(very 

ill) 


Result. 


General  tuberculosis. 


Killed  i  General  tuberculosis, 
(very 
ill) 


Killed     General  tuberculosis, 
(dying) 


Killed 
(ill) 


General  tuberculosis. 


Doses  :  0-02  and  0-01  Milligrammes. 


Virus 

and  Origin 

Number 

of 
Calf. 

of  Culture. 

B.  III. 

Original 
material 

210 

B.  V. 

Original 
material 
(through 
Guinea- 
pig  711) 

202 

Weight  in 

Kilo- 
grammes. 


49-89 


122-87 


Dose. 


0-02  mg. 


0-01  mg. 


Generation  and 
Age  of  Culture. 


Total  Age 

nf 
Culture. 


8th  generation, 
18  days  old 

5th  generation, 
20  davs  old 


427  days 
336  days 


Duration 
of  Life. 


Killed 
or 

Died. 


143  days 

Killed 
(well) 

84  days 

Killed 

(well) 

Result. 


Slight    general    tuber- 
culosis. 


Local  lesion  ;  tuber- 
culosis of  nearest 
gland ;  no  disease 
elsewhere. 
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ADULT    BOVINES    INOCULATED    SUBCUTANEOCSLY. 


With  Tissue  Emulsions. 


Virus  and  Origin  of 
Culture. 

1   Number 
of 
Animal. 

Weight  in 
Kilogrammes. 

Dose. 

Duration 
of  Life. 

Killed  o 
Died. 

B.  I.     (Cow  40) 

Heifer  30 

278-46 

10  cc. 

115  days 

Killed 

Shorthorn 
Heifer  98. 

325-62 

116,660  T.B. 

137  days 

Killed 

B.  I.    (Heifer  30)   - 

Heifer  28. 

278-91 

116,660  T.B. 

133  days 

Killed 

B.  II.     (Original 
material) 

Heifer  16 

— 

21  cc. 

48  days 

Killed 

B.  II.     (Original 

Heifer  14 

, 

20  cc. 

35  days 

Killed 

material) 

f 

Shorthorn 
Heifer  100. 

341-94 

1,330  T.B. 

122  days 

Killed 

B  II.     (Calf  22)      -: 

Heifer  66 

226*75 

1,330  T.B. 

147  days 

Killed 

I 

Shorthorn 
Bullock  90. 

439-01 

4,500,000T.B. 

140  days 

Killed 
(well) 

B.  V.     (Original 
material) 

Heifer  80 

284-35 

4,500,000T.B. 

62  days 
j 

Killed 
(well) 

Result. 


Local  lesion  ;    neighbouring 
glands    caseous  ;    caseous 

nodules  in  liver,  sole-en, 
and  lungs  :  bronchial  and 
mediastinal  glands  tuber- 
culous. 


Local  lesion-  neighbouring 
glands  tuberculous ;  no 
disease  elsewhere. 

No  local  lesion  ;  two  tubercles 
in  prescapular  gland  ;  well 
marked  tuberculosis  of 
lungs  and  thoracic  glands. 


General  tuberculosis. 


General  tuberculosis. 


General  tuberculosis  of  a 
mild  type  ;  the  tubercles  in 
the  organs  were  small  and 
calcareous. 

General  tuberculosis,  not 
severe. 


Local  lesion  :  caseous  nodules 
in  prescapular,  bronchial, 
and  mediastinal  glands. 

Local  lesion  :  nearest  glands 
tuberculous,  also  thoracic 
and  pancreatic  ;  there  were 
three  tubercles  in  the 
spleen,  five  in  the  liver. 
and  about  two  dozen  in 
the  lungs. 


With  Culture. 


Virus  and  Origin 
of  Culture. 


!!.  V. 
I.  VI. 


Number 
of 

Animal. 


Original 
material 

Original 
material 
(through 
(Juinea- 
pig  1015) 


Bull  88 


Cow  300 


Weight  in 

Kilo- 
grammes. 


Dose. 


Generation  and    TotillfA?e    Duration     Killed 
Age  of  Culture.      Culture_       of  Life.       ^ 


476-25 


273-45 


50  mgs.    i    5th  generation,      336  days 
20  days  old 


Result. 


45  days       Killed      General  tuberculosis, 
(well)  not  very  severe. 


100  mgs.    j  14th  generation,     446  days      30  days        Died       General  tuberculosis 
20  days  old 


77. 
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INOCULATION     EXPERIMENTS    WITH    GOATS    AND    PIGS 
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GOATS. 

Inoculation  experiments  with  goats  have  not  been 
numerous,  but  they  are  sufficient  to  show  that  general 
progressive  tuberculosis  is  readily  set  up  in  these  animals 
when  the  material  is  inoculated  subcutaneously.  Three 
goats  were  inoculated  subcutaneously  with  tissue  emul- 
sions, containing  estimated  doses  of  tubercle  bacilli. 
One  inoculated  with  an  emulsion  of  the  original  material 
of  Virus  B.  V.  containing  4'5  million  tubercle  bacilli  died 
in  fifty-four  days  of  general  tuberculosis,  the  lungs  being 
very  severely  affected  and  riddled  with  small  cavities. 

The  other  two  goats  were  inoculated  with  an  emulsion 
made  from  the  organs  of  guinea-pigs  (Calf  134.  Virus 
B.  II.),  one  receiving  4,450,000  tubercle  bacilli, 
the  other  approximately  5,000  tubercle  bacilli.  The 
former  was  killed  when  apparently  well,  165  days 
after  inoculation,  and  showed  slowly  progressing  general 
tuberculosis;  the  latter,  killed  161  days  after  inoculation, 
also  showed  general  tuberculosis,  but  of  a  much  less  severe 
type  than  in  the  former  ;  in  both  cases  the  intestines  and 
mesenteric  glands  were  tuberculous. 

One  goat  was  inoculated  with  0-01  mg.  of  culture 
derived    from   Virus    B.    V.    through    Guinea-pig    711  ; 


tins  goat  was  killed  in  apparent  good  health  01  days  after 
inoculation ;  on  post-mortem  examination  tin;  animal 
was  found  to  have  slowly  progressing  general  tubercu- 
losis. 

The  lesions  in  the  goat  exhibit  a  marked  tendency  to 
break  down  and  soften,  and  in  the  lungs  cavities  filled 
with  caseo-pus  are  formed  which  often  ulcerate  into 
bronchi ;  in  one  goat,  No.  10,  caseo-pus  was  found  in  the 
larynx  after  death. 

The  extensive  tuberculosis  of  the  intestines  and  mesen- 
teric glands  found  in  Goats  6  and  10  was  no  doubt  due  to 
ingestion  of  oaseo-pus  coughed  up  from  the  lungs. 

At  the  same  time  as  each  of  the  four  goats  a  calf  was 
inoculated  subcutaneously  with  an  equivalent  dose  of 
culture  or  emulsion  ;  the  experiments  therefore  enable  a 
comparison  to  be  made  of  the  relative  susceptibility  of 
goats  and  calves  to  tuberculosis. 

The  comparison  shows  clearly  that  the  goat  is  more 
susceptible  to  the  bovine  tubercle  bacillus  than  the  calf  ; 
as  will  be  seen  from  the  table,  in  each  set  of  experiments 
the  goat  was  more  severely  affected  than  the  calf. 


Goats. 


Calves. 


Dose  :         5,000  T.B. 


Dose:  4,480,000 T.B. 


Dose:  4,500,000 T.B. 


Culture. 


Number. 

Duration 
of  Life. 

Besult. 

Number. 

Duration 
of  Life. 

Result. 

6 

Killed 
161  days. 

General       tubercu- 
losis of  moderate 
severity. 

158 

Killed 
141  days. 

Local  lesion  ;  tuber- 
culous prescapular 
gland  ;  one  tuber- 
cle in  a  medias- 
tinal gland. 

10 

Killed 
165  days. 

General       tubercu- 
losis,  much    more 
severe     than      in 
Goat  6. 

180 

Killed 
155  days. 

General  tubercu- 
losis; large  chronic 
nodules  in  all  the 
organs. 

2 

Died 
54  days. 

General       tubercu- 
losis;       lungs 
severely  affected. 

144 

Killed 
78  days. 

General  tubercu- 
losis ;  not  severe. 

28 

Killed 
91  days. 

Moderately      severe 
general     tubercu- 
losis. 

202 

Killed 
84  days. 

Local  lesion  ;  tuber- 
culous prescapular 
gland  ;  no  disease 
elsewhere. 

PIGS. 

Inoculated  with  Tissue  Emulsion'. 

Four  pigs  have  been  inoculated  subcutaneously  with 
emulsions  of  tuberculous  tissues,  two  with  an  emulsion, 
in  which  no  tubercle  bacilli  were  found,  made  from  the 
mesenteric  glands  of  Pig  8  (fed  with  milk  of  Cow  40, 
Virus  B.  I.),  and  two  with  an  emulsion  made  from  the 
tuberculous  organs  of  one  of  the  latter  animals,  the  dose  in 
each  case  containing  approximately  9,000  tubercle  bacilli. 
The  pigs  gained  considerably  in  weight,  and  were  in 
apparent  good  health  when  killed  in  periods  varying  from 
105  to  126  days  after  their  inoculation. 

On  post-mortem  examination  all  the  pigs  showed 
chronic  general  tuberculosis,  the  lesions  in  the  organs 
having  a  retrogressive  character. 

Inoculated  with  Pure  Culture. 

Seven  pigs  have  been  inoculated  subcutaneously  with 
doses  of  culture  varying  from  0*  1  mg.  to  10  mg. 

One  pig  inoculated  with  1  mg.  of  culture  derived 
from  the  original  material  of  Virus  B.  IV.  and 
killed  61  days  after,  showed  general  miliary  tuberculosis, 
the  lungs  being  very  severely  affected. 

This  animal  was  inoculated  at  the  same  time,  and 
with  an  equivalent  dose  of  culture  as  Chimpanzee  4. 
The  chimpanzee  died  56  days  after  inoculation,  whereas 
the  pig  was  in  apparent  good  health  when  killed. 

The  post-mortem  results  showed  the  pig  to  be  quite  as 
severely  affected  as  the  chimpanzee  in  the  number  and 
extent  of  distribution  of  the  tubercles  ;  the  absence, 
however,  of  any  marked  disturbance  of  health  appears 
to  indicate  that  the  pig  is  more  capable  of  neutralising 
the  toxines  elaborated  by  the  bacillus  than  is  the  chim- 
panzee. 


Another  pig  inoculated  with  1  mg.  of  culture 
derived  from  the  original  material  of  Virus  B.  IX.  was 
killed  when  very  ill  92  days  after  inoculation  ;  the  post- 
mortem examination  showed  general  progressive  tuber- 
culosis ;  the  lungs  were  extensively  consolidated  and 
in  a  condition  of  caseous  pneumonia. 

Two  pigs  were  inoculated  with  culture  obtained  from 
Pig  16,  one  receiving  1*0  mg.,  the  other  0- 1  mg. 

The  former  died  from  pneumonia  in  78  days,  and 
showed  general  tuberculosis,  not  very  severe. 

The  other  pig  inoculated  with  0-l  mg.  remained 
well,  and  when  killed,  240  days  after  inoculation, 
showed  a  very  mild  form  of  general  tuberculosis,  the 
lesions  in  the  organs  having  a  retrogressive  character. 

Three  pigs  were  inoculated  with  culture  from  the 
original  material  of  Virus  B.  XXVIII.,  the  doses  being 
10"  1  and  0"  1  mg.  respectively. 

The  pig  inoculated  with  1*0  mg.  died  in  48 
days  of  general  tuberculosis.  The  others  remained 
well  and  were  killed  in  81  and  83  days  respectively  ;  in 
both  animals  there  was  generalised  tuberculosis,  not 
extremely  severe,  and  not  apparently  progressing. 

Oenercl  Results. — The  experiments  show  that  general 
tuberculosis  is  very  readily  3et  up  in  pigs  by  subcutaneous 
inoculation ;  the  disease  produced,  however,  is  not  neces- 
sarily fatal  and,  when  the  dose  is  small,  or  in  the  adult, 
may  run  a  very  chronic  course,  and  become  apparently 
arrested. 

In  several  of  the  pigs  which  were  killed  in  good  health, 
the  uniformity  in  size  of  the  lesions  was  very  noteworthv. 

It  has  been  shown  that  tubercle  bacilli  are  very  quicklv 
disseminated  over  the  body  of  a  pig  after  subcutaneous 
inoculation,  and  it  would  appear  that  the  severitv  of  the 
resulting  disease  depended,  to  a  large  degree,  on  the 
extent  of  this  initial  dissemination. 
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SUMMARY  OF   INOCULATION  EXPERIMENTS   ON   GOATS  AND  PIGS   WITH 
TUBERCULOUS  MATERIAL  OF   BOVINE  ORIGIN. 


GOATS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of 
Culture. 

Number 

of 

Goat, 

Weight 
in  Kilogrammes. 

Dose. 

'Duration 
of 
Life. 

Killed  or 
Died. 

Ilesult. 

B.  V. 

G.  Pig  711 

28 

26-30 

0-01  mg. 

91  days 

Killed         General  tuberculosis. 

GOATS. 

Inoculated  Subcutaneously  with  Tissue  Emulsions. 


Virus. 

Material 
Inoculated. 

Number 

of 

Goat. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of 

Life. 

Killed  or 
Died. 

Ilesult. 

B.  V. 
B.  II. 

Original 
material 

Calf  134 

2 

10 
6 

24-47 
25-40 

28-57 

4,500,000 
T.B. 

4,480,000 
T.B. 

5,000 
T.B. 

54  days 
165  days 
161  days 

Died 

Killed 

Killed 

General  tuberculosis. 

General  progressive 

tuberculosis. 

General  tuberculosis, 

not  severe. 

PIGS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of 
Culture. 

Number 

of 

Pig. 

Age. 

Weight  in 

Kilo- 
grammes. 

Dose.. 

Duration 

of 

Life. 

Killed  or 
Died. 

Ptesult. 

B.  IV. 

Original 
material 

94 

IO2  weeks 

12-09 

1*0  mg. 

61  days 

Killed 

General  tuberculosis  ;  lungs 
severely  affected. 

B.  I. 

Pig  16 

98 

21  weeks 

19-95 

l'O  mg. 

78  days 

Died 

( Seneral     tuberculosis,    not 
severe ;      lungs     showed 
patches     of     pneumonic 
consolidation. 

B.  I. 

Pig  16 

96 

21    weeks 

23-12 

0-1  mg. 

240  days 

Killed 
(well) 

Slight  general  tuberculosis 
(retrogressive). 

B  IX. 

G.P.  1069 

138 

13  weeks 

17-68 

1*0  mg. 

92  days 

Killed 
(ill) 

( Jeneral  tuberculosis  ;  lungs 
severely  affected. 

B. 

xxvni. 

Original 

material 

156 

9    weeks 

16-31 

10-0  mg. 

81  days 

Killed 

(well) 

General  tuberculosis  (slowly 
progressing). 

B. 

XXVIII. 

(  >riginal 
material 

158 

9   weeks 

15-86 

l'O  mg. 

48  days 

Died 

( leneral  miliary 

tuberculosis. 

B. 
XXVIII. 

Original 
material 

160 

9   weeks 

14-06 

0-1  nig. 

83  days 

Killed 
(well) 

General  tuberculosis. 

PIGS. 
[noculated  Subcutaneously  with  Tissue  Emulsions. 


Virus. 

B.  I. 

B.  I. 

B.  I. 

B.  I. 


Material 
In  »culated. 


Mesenteric 
Gland,  Pig8 

Mesenteric 
Gland,  P)g8 

E.  of  Spleenj 
I  nguinal, 

and  I  [epai  ic 

( Hands  of 

Pis  12. 


Weight 
in  Kilogrammes. 

Dose. 

1  Juration 

of 

Life. 

Killed  or 
1  )ied. 

Killed  iii 

Ilesult. 

19-95 

No  T.B. 

126  days 

( leneral  tuberculosis. 

found  in 

good  health 

) 

the 

17-23          j 

emulsion 

120  days 

Killed  in 
good  beall  li 

1  leneral  tuberculosis. 

1723 

9  000 

1  L5  days 

Killed 

General  tuberculosis, 

T.B. 

(well) 

not  severe. 

1  9'()5 

9,000 

105  days 

Killed 

( leneral  tuberculosis. 

T.B. 

(well) 
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INOCULATION    EXPERIMENTS    ON    CHIMPANZEES, 
MONKEYS      (MACACUS      RHESUS),      BABOONS      (PAPIO 

PORCABIUS),  AND  LEMURS. 
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CHIMPANZEES. 

Two  young  chimpanzees  have  been  inoculated  sub- 
cutaneously with  culture. 

One,  inoculated  with  1*0  mg.  of  culture  from  the 
original  material  of  Virus  B.  IV.,  died  in  56  days  of  acute 
miliary  tuberculosis. 

The  other,  inoculated  with  O'OOl  mg.  of  culture, 
obtained  from  Chimpanzee  16  (third  of  a  series  of  chim- 
panzees), the  first  of  which  was  fed  with  milk  of  Cow 
172,  Virus  B.  IV.,  died  in  87  days  of  general  tuberculosis. 

The  animals  were  inoculated  under  the  skin  of  the  back, 
and  in  the  latter  case  infection  spread  through  the  inter- 
costal spaces  to  the  vertebral  glands,  and  caused  an  exten- 
sive tuberculous  pleurisy  on  the  right  side. 

BABOONS. 

Two  young  baboons  were  inoculated  with  culture 
derived  from  the  original  material  of  Virus  B.  IV.,  each 
receiving  1*0  mg. 

One  died  a  short  time  after  inoculation,  and  showed 
a  local  lesion  only.  The  other  died  in  49  days  of  general 
tuberculosis. 

RHESUS  MONKEYS. 

Inoculated    with    Tissue    Emulsions. 

Three  monkeys,  inoculated  intravenously  with  emul- 
iions  of  tuberculous  tissues  (dose  not  estimated)  died  in 
9, 1")  and  19  days  respectively  of  acute  tuberculosis ;  in  the 
animal  which  died  in  9  days  there  were  no  definite 
tuberculous  lesions,  but  tubercle  bacilli  were  numerous 
in  all  the  organs. 

Two  monkeys  inoculated  subcutaneously  with  emulsions 
made  from  animals  inoculated  with  Virus  B.  I.  died  in  41 
and  43  days  respectively  of  acute  general  tuberculosis. 


Another  rhesus  inoculated  subcutaneously  with  a  small 
dose  of  an  emulsion  made  from  the  spleen  of  .Monkey  132 
(Passage  experiment  Virus  B.  IX.)  died  in  III  days  of 
general  tuberculosis,  the  intestines  and  mesenteric  glands 
being  extensively  tuberculous  (due,  no  doubt,  to  the 
animal  swallowing  the  discharges  from  the  local  lesion 
and  ulcerated  axillary  glands). 

Inoculated  with  Culture. 
Seven   monkeys   have   been   inoculated    with    culture. 

Six  received  doses  ranging  from  0091  mg.  to  10  mg. ; 
all  these  developed  severe  general  tuberculosis  and 
succumbed  to  the  disease  in  periods  varying  from  '.)'■'> 
to  56  days. 

The  other  rhesus  monkey  was  inoculated  with  a  small 
quantity  of  culture  derived  from  Virus  B.  L,  through 
Guinea-pig  14,  dose  not  estimated.  This  animal  died  in 
74  days  of  general  tuberculosis. 

LEMURS. 

Two  lemurs  were  inoculated  subcutaneously  with 
culture  obtained  from  Lemur  2  (fed  with  culture,  Virus 
B.  IX.);  one,  inoculated  with  1*0  mg.,  was  killed,  when 
dying,  23  days  after  inoculation ;  the  other,  inoculated 
with  0-01  mg.,  died  in  30  days. 

The  first  lemur  showed  a  local  lesion,  caseation  of  the 
nearest  glands  and  early  tuberculosis  of  the  spleen.  In 
the  other  lemur  the  disease  was  rather  more  advanced,  a 
few  tubercles  being  visible  in  the  lungs,  spleen  and  liver. 

General  Results. 
The  experiments  show  that  the  chimpanzee  and  the 
various  species  of  monkeys  used  are  highly  susceptible 
to  the  bovine  tubercle  bacillus.  This  high  susceptibility 
is  so  clearly  established  that  it  seems  to  mi  unnecessary 
to  perform  any  mora  experiments  on  the  same  lines. 


G2 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  CHIMPANZEES,  BABOONS, 
RHESUS    MONKEYS,    AND    LEMURS,    WITH    TUBERCULOUS    MATERIAL  OF 

BOVINE  ORIGIN. 

CHIMPANZEES. 

Inoculated  Subcutaneotjsly  with  Culture. 


Virus. 

Source  of  Culture. 

Number  of 
Chimpanzee. 

Dose. 

Duration  of 

Life. 

Killed  or 
Died. 

Result. 

B.IV. 
B.IV. 

Original  material 
Chimpanzee  16 

4 
22 

l'O  mg. 
0-001  mg. 

56  days 
87  days 

Died 
Died 

General  tuberculosis. 

General  tuberculosis ;  exten- 
sive tuberculous    pleurisy 
on  the  right  side. 

BABOONS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of  Culture. 

Number  of 
Baboon. 

Dose. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.  IV. 
B.IV. 

Original  material 
Original  material 

36 
46 

l'O  mg. 
l'O  mg. 

3  days 
49  days 

Died 
Died 

No     sign     of     tuberculosis 
beyond  the  site  of  inocula- 
tion. 

General  tuberculosis. 

RHESUS    MONKEYS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of  Culture. 

Number  of 
Monkey. 

Dose. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.I. 

G.P.  14 

10 

Small 
quantity 

74  days 

Died 

General  tuberculosis. 

B.  IX. 

Monkey  110 

114 

1  mg. 

33  days 

Died 

General  tuberculosis. 

B.  IX. 

Monkey  110 

116 

O'Ol  mg. 

36  days 

Died 

General  tuberculosis. 

B.  XXVI. 

Original  material 

142 

10'0  mg. 

35  days 

Died 

General  tuberculosis. 

B.  XXVI. 

Original  material 

146 

1*0  mg. 

45  days 

Died 

General  tuberculosis. 

B.XXVI. 

Original  material 

144 

0'1  mg. 

56  days 

Killed 
(dying) 

General  tuberculosis. 

B.XXVI. 

Original  material 

142 

0'001  mg. 

45  days 

Died 

General  tuberculosis. 

RHESUS    MONKEYS. 

Inoculated  with  Tissue  Emulsions. 


Virus. 

Material  Inoculated. 

Number  of 
Monkey. 

Dose. 

Method  of 
Inoculation. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.  I. 

E.  of  organs  of  G.P. 

130.     (Virus  B.  I.) 

4 

0'5  cc. 

Intravenous 

15  days 

Died 

Acute  tuberculosis. 

B.I. 

E.  of  spleen  of 
Monkey  2 

20 

Intravenous 

!)  days 

Died 

No  tuberculous 
lesions,  but  T.B. 
found    in    all     the 

organs. 

15.  1. 

E.  of  spleen  of 

.Monkey  20 

18 

1  '5  cc. 

Intravenous 

17  days 

Died 

Miliary  tuberculosis. 

V,  1. 

E.  of  organs  of  G.P. 
130.    (Virus  1).  1.) 

2 

L'O  cc. 

Subcii 

taneous 

1 1  days 

Died 

General  tuberculosis. 

V>.  f. 

E.  of  spleen  of 

Monkey  IS 

22 

2'0  cc 

Subcu- 
taneous 

43  days 

Died 

General  tuberculosis. 

R   IX. 

E.  of  spleen  of 

Monkey  L32. 

152 

Very 
small. 

Subcu- 
taneous 

1 1 1  days 

Died 

General  tuberculosis ; 
intestines  and  mes- 
enteric  glands 
severely  affected. 
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LEMTJUS: 
Inoculated  Suecutaneousl'x  with  Culttjke: 


Virus.     Source  of  Culture. 


B.IX. 


B.  IX. 


Lemur  2 


Lemur  2 


Number  of 

Lemur. 


]  >ose. 


12 


Id 


O'l  me. 


Duration  of  ;   Killedor 
Life.  Died. 


nit. 


23  days 


30  days 


Killed 


Died 


Local  lesion  ;  caseation  <>f  aean   I 
glands  ai  y  tuberculosis  of 

njileen. 

Early  general  tuberculosis. 
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VIRUS  B   I. 

May  6,  1902. 


LUNG  AND  THORACIC  GLAND. 


The  material  was  taken  from  a  cow  with  extensive  tuberculosis  of  the  lungs  and  thoracic 
glands. 
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HEIFER  12. 


Subcutaneous.— Inoculation  of  5  cc.  of  an  emulsion  of  culture  from  the  original  material  of  Virus  B.I..  through 
Guinea-Pig   14. 

Dose — Not    estimated. 

Date— September  30th,   1902. 

Age — 1   year  9  months. 

Killed — January  3rd,   1903.     95  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  the  left 
flank  on  September  30th,  1902. 

A  hard  swelling  appeared  at  the  seat  of  inoculation, 
which  on  October  24th,  24  days  after  inoculation,  had 
reached  the  size  of  a  goose's  egg  ;  after  this  it  ceased  to 
increase.  The  animal  remained  well  and  became  very 
fat.     The  temperature  continued  normal  throughout. 

POST-MORTEM    EXAMINATION. 
The  body  was  unusually  fat. 

The  Local  Lesion. — Was  formed  of  two  parts. 

(a)  Purely  subcutaneous,  was  a  three-cornered  mass 
of  about  1^  in.  each  way,  formed  of  entirely  softened 
caseous  matter,  contained  in  an  irregular  branching 
cavity,  the  walls  of  which  were  of  dense  fibrous  tissue. 

(b)  Another  mass,  measuring  3  in.  by  1J  in.  by  1J 
in.,  embedded  in  muscle,  and  consisting  of  a  ramify- 
ing abscess  containing  turbid  fluid  and  curdy  masses 
of  yellow  caseous  matter,  with  a  dense  fibrous  wall 
closely  incorporated  with  the  muscular  tissue. 

The  Left  Precrural  Gland. — Weighed  4  ozs.,  and  measured 
4  in.  by  2  in.  by  1£  in.  It  contained  throughout  numerous 
little  yellow  tubercles,  which  at  two  points  at  least  had 
run  more  or  less  together,  forming  an  irregular  mass  of 
about  \  in.  diameter.  These  larger  caseous  masses  were 
partly  calcified. 

Spleen. — Contained  two  or  more  little  hard  white 
shot-sized  bodies.     Normal  structures  (?). 

Kidneys. — Normal,  except  for  a  pale  wedge-shaped 
area  in  the  cortex  of  one  of  them.  Not  apparently  altered 
in  structure. 

Liver,  Pancreas,  Suprarenals,  Uterus,  Ovaries,  PJiarynx, 
Tonsils,  Thymus,  Heart,  Pericardium,  Pleurce,  Peritoneum, 
Intestines  (inspected  only  from  without). — Apparently 
perfectly  normal. 

Lungs. — Perfectly  healthy  at  first  sight.  Showed  on 
close  inspection  numerous  little  dark  specks  on  the  surface 
of  some  parts. 


Bronchial  Gland,  Mediastinal  Glands. — Were  not  ap- 
parently enlarged,  but  on  section  were  drier  than  usual, 
and  presented  a  mottled  appearance,  which  was  difficult 
to  describe,  but  which  was  suspicious. 

Some  other  glands,  namely,  the  hepatic  lymphatic 
glands  and  one  gland  near  the  end  of  the  ileum,  showed 
small  specks  of  congestion,  (or  heemorrhages)  but  were  not 
otherwise  abnormal. 

The  rest  of  the  mesenteric  and  mesocolic  giands  were 
perfectly  healthy. 

The  Right  Precrural  Gland,  Iliac  and  Lumbar  Lymphatic 
Glands. — Unaltered. 

Microscopic  Examination     (Smear  Preparations). 

Caseous  Matter  from  Local  Tumour. — No  tubercle 
bacilli  s'tn. 

Fluid  from  Local  Tumour. — No  tubercle  bacilli  seen. 

Scraping  from  L.  Precrural  Gland. — No  tubercle  bacilli 
seen. 

Little  White  Body  from  Spleen. — No  tubercle  bacilli 
seen. 

Emulsion  of  Spleen  containing  one  of  the  above.  (Used 
for  guinea-pig  which  died  tuberculous). — No  tubercle 
bacilli  seen. 

Emulsion  of  Kidney,  containing  the  pale  wedge-shaped 
area.      (Used  for  guinea-pig.) — No  tubercle  bacilli  seen. 

Emulsion  of  Bronchial  Gland.  (Used  for  guinea-pig 
which  died  tuberculous).     No  tubercle  bacilli  seen. 

Emulsion  of  Post- Mediastinal  Gland.  (Used  for  guinea- 
pig  which  died  tuberculous).     No  tubercle  bacilli  seen. 

Lung.     No  tubercle  bacilli  seen. 

Guinea-pigs  inocidated. 

Three  guinea-pigs  inoculated  intraperitoneally  from 
the  spleen,  bronchial  gland  and  mediastinal  gland  re- 
spectively died  of  general  tuberculosis  in  66,  76,  and  146 
days  respectively. 

A  guinea-pig  inoculated  from  the  kidney  remained 
healthy. 
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HEIFER  10. 

Intravenous Inoculation  of  5  cc.  of  an  emulsion  of  culture  from  the  original  material  of  Virus  B.  I.,    through 

Guinea-Kg   14. 

Dose — Not  estimated. 

Date— September  30th,  1902. 

Age — 1  year  0  months. 

Killed — When  very  ill,  November  6th,  1902.     37  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  intravenously  on  September 
30th,   1902. 

The  animal  remained  well  until  the  14th -day  when 
the  temperature  began  to  rise  quickly,  reaching  4ri°C. 
(106°  P.)  on  the  15th.  On  the  10th  day  there  was  some 
shivering,  the  coat  was  roughened  and  the  respirations 


were  increased  in  frequency.  Later  on  there  was  some 
cough  and  the  appetite  began  to  fail.  Respirations 
gradually  became  more  frequent  (up  to  74  per  minute) 
and  more  laboured,  and  there  was  marked  loss  in  flesh. 
The  general  condition  at  the  time  of  death  was  similar 
to  that  of  Heifer  8,  killed  on  the  25th  day  after  an  in- 
travenous injection. 


Temperature. 
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POST-MORTEM  EXAMINATION. 
Thorax. 
The  Lungs,  freed  from  all  glands,  etc.,  weighed  17£  lbs. 
They  were  full  of  little  separate  tubercles  of  sizes  varying 
up  to  a  good  sized  shot,  packed  almost  as  closely  as 
thev  could  possibly  be.  They  stood  out  from  the  surface 
as  hemispherical  elevations.  They  were  most  numerous 
in  the  cephalic  and  ventral  portions  and  least  numerous 
in  the  dorsal  regions.  In  the  latter  there  was  also  marked 
interstitial  emphysema. 

The  Thoracic  Glands  were  greatly  enlarged  and  full  of 
tubercles  especially  in  the  cortex. 

The  Dorsal  Mediastinal  Glands  weighed  9|  ozs. 

The   Ventral  Mediastinal  Glands  weighed  2\  ozs. 

The  Bronchial  Glands  weighed  11 J  ozs. 

The  Heart  was  normal. 

There  was  no  excess  of  pericardial  fluid,  but  probably 
a  slight  excess  of  pleural  fluid. 

The  Costal  Pleura  near  the  diaphragm  and  the  pleural 
surface  of  the  diaphragm  was  covered  with  vascular 
vegetations.  (No  tubercle  bacilli  were  found  in  these.) 
Similar  patches  of  vascular  vegetations  appeared  in  the 
posterior  part  of  the  pericardium  in  contact  with  the 
dorsal  surface  of  the  auricles.  (No  tubercle  bacilli  were 
found  in  these). 

Abdomen. 
The  Out  was  not  examined  throughout,  but  portions 
of  intestine  which  were  examined  contained  no  sign  of 
tubercle;  it  however  appeared  somewhat  congested, 
and  the  mesenteric  glands,  though  they  showed  no  signs  of 
tuhcnlc,   wore  much   pigmented. 

The  Spleen,  Liver  and  Kidneys  appeared  at  first  sight  to 
be  norma]  except  thai  the  central  parts  of  the  lobules  of  the 
liver  were  yellowish  ;  but  on  careful  search  being  made 
a  f  w  small  whitish  spots  were  found  in  all  three  organs, 
iorming  in   the  kidney  in  some  cases  a  radial  streak  in 


the  cortex.     These  little  spots  were  hard  and  were  easily 
shelled   out   of   the   softer   tissue   around. 

Suprarenals.  — -Normal. 

Pancrezs,  Uterus,  Ovaries,  Tongue,  Tonsils,  Larynx, 
and  Pharynx. — Were  normal. 

The  Seat  of  Inoculation  and  the  Prescapular  Gland  on 
that  side  were  not  examined. 

Microscopic  Examination  (Smear  preparations). 

Lung  : 

(1)  Tubercle,  Tubercle  bacilli. 

(2)  Emulsion   us?d  for   guinea-pig.— Tubercle  bacilli 

fairly  numerous. 

Kidney. — Emulsion  used  for  Guinea-pig. — Tubercle 
bacilli  very  scanty. 

Liver  Emulsion  used  fir  Guinea-pig. — 1  Tubsrcl? 
bacillus  seen. 

Liver,  a  crushed  white  Speck. — No  Tubercle  bacilli. 
Gland   in  Portal  fissure. — Tubercle  bacilli  numerous. 
Spleen,  crushed    Tubercle   from. — Tubercle  bacilli  fairly 
numerous. 

Scrapings  from  Vascular  Vegetation  on  : — 

Diaphragmatic  Pleura. — (a)  No  Tubercle  ba?illi—  (6) 
No    Tubercle  bacilli— [c)  ?  1  Tubercls  bacillus. 

Pericardium. — No  Tubercle  bacilli. 

Guinea-pigs  Inoculated. 

All  intraperitoneal. 

No.  22,  from  liver,  died  of  general  tuberculosis  in  84 
days. 

No.  223,  from  spleen,  died  of  general  tuberculosis  in 
24  days. 

No.  224,  from  kidney,  died  of  general  tuberculosis  in 
24  days. 

No.  225,  from  lung,  died  of  general  tuberculosis  in 
30   days. 
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COW  40. 

Intramammary — Inoculation  of  culture  from  the  original  material  of  Virus  B.  I.  through  Guinea-Pig  14. 

Dose — Not  estimated.     Total  volume  of  emulsion  of  culture  injected  10  cc. 

Date— September  30th,   1902. 

Killed — December  31st,   1902.     92  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  left-fore  and  right  hind 
quarters  of  the  udder  on  September  30th,  5  cc.  of  the 
emulsion  being  injected  into  each. 

Ten  days  later  a  little  knotty  induration  could  be  felt 
at  the  root  of  the  nipples  when  the  mammary  gland 
■was  empty.  There  was  no  alteration  in  the  general  health 
or  appearance  of  the  animal.  A  month  after  the  com- 
mencement of  tie  experiment  the  inoculated  quarters 
were  definitely  enlarged  and  hard.  The  enlargement 
gradually  increased  and  by  the  second  month  the  right- 
fore  quarter  was  also  indurated.  There  was  no  marked 
alteration  in  health. 

The  cow  gave  birth  to  a  calf  (Calf  38)  132  days  before 
inoculation  and  suckled  it  from  October  18th  till  the  day 
on  which  she  was  killed  7-4  days  later. 

Temperature. 

There  was  very  little  variation  from  the  normal  tem- 
perature. It  fluctuated  between  38  "6  and  39 "5,  on  only 
two  or  three  occasions  rising  above  40. 

Weights. 

September,  December  31st — 5  cwt.  3  qrs.  13  lbs. 

P05T-MORTEM  EXAMINATION. 

Udder : 

Right  Hind  Quarter. — Cut  open  in  median  line  ; 
m  aurd  10J  in.  by  lOi  in. 

Wholly  tuberculous  ;  no  normal  tissue  left  ;  was 
Bating  all  over  and  calcareous  nearly  all  over. 

Sinuses  were  much  dilated  and  studded  with  tuberculous 
nodule?  like  bundles  of  currants,  extending  to  tip  of 
nipple.     Xo   ulceration  ;     tissue   very   tough   and   dense. 

Right  For,  (Quarter. — Apparently  normal.  A  few 
opaque  white  nodules,  merely  milk  cysts.  Ducts  and 
sinuses  apparently  normal. 

Left  Fore  Quarter. — Wholly  tuberculous,  caseating  and 
calcareous.  Milk  sinus ss  were  dilated,  studded  with 
tubercles  like  the  other  ;    very  dense  round  ducts. 

Left  Hind  Quarter. — Apparently  normal. 

Supramarnmary  Gland  (Right)  9 in.  by  5 in.  Weight, 
2  lbs.  3  oz. 

Hemorrhages  on  anterior  median  surface  in  con- 
nective tissue. 

Wholly  tuberculous,  caseous,  and  calcareous.  Much 
(edematous    tissue   in   hilum. 

Left:   6  in.  by  4£  in.     Weight,  1  lb.  10  oz. 

Also  wholly  tuberculous,  caseous  and  calcareous. 
Layer  of  gelatinous  cedematous  tissue  in  hilum. 


Glanls  : 

Right  and  Left  Popliteal. — Normal. 

Inguinal. — Normal. 

Right    Iliac. — Weighed    5    oz.     Miliary    tubercle 


throughout. 
Left  Iliac. - 


Weighed 
calcareou 

lilum. 


-5£  in.  by  5  in.  \\  in.  thick 
1  lb.  4  oz.  Tuberculous,  caseating  and 
throughout.     Much  cedematous  tissue  in 

Right  and  Left  Axillary. — Normal. 

Lumbar.  — Normal. 

Submaxillary   Lymphatic. — Normal. 

Pharyngeal. — Normal. 

Mesenteric. — Several  examined  ;    all  found  normal. 

(Esophageal. — Apparently  normal. 

Hepatic. — Normal. 

Mediastinal. — Anterior  and  posterior.     No  visible 
tubercles. 

Bronchial. — Two    tuberculous    nodules,    yellowish 
white  on  section,  about  2  mm.,  found  on  cortex  of  one 
gland. 
Lungs  : 

Left. — Whole  lung  studded  with  tubercles.     A  few 
caseous  foci  at  base  :  less  in  upper  lobe. 

Right. — Ditto. 

Heart. — Right  side  healthy.  First  pirt  of  aorta  and 
innominate  showed  patches  of  atheroma.  Left  ventricle 
and  valves  healthy.  Coronary  arteries  healthy.  'Cal- 
careous atheromatous  looking  plaques  w:r  i  se  n  nearly  all 
over  the  l?ft  auricle. 

Liver,  Spleen. — Normal. 

Kidneys. — Normal,  save  for  one  small  nodule  found 
in  cortex  of  each.     (No  tubercle  bacilli  found  in  smear). 

Suprarenals. — Healthy. 

O  varies.  — Normal. 

Tonsils. — Normal. 

Animals  Inoculated. 

10  to  15  oabic  centimetr3S  of  the  udder  were  emulsified 
with  50  cubic  centimetres  of  salt  so'ution.  and  aft  t 
Attrition  the  emulsion  so  prepared  was  inocilated  into 
2  Heiferi,  1  Cow,  and  2  Guinea-pigs 

On?.  Heifer  (No.  30), received  10  cc  subcatanaously, the 
other  (No.  26),  10  c  c.  intravenously;  the  cow  was 
inoc  dated  with  10  cc  in  ea^h  of  two  quarters. 

The  two  Guinea  pigs  received  10  cc  each,  on^  subou- 
tan30usly,  the  other  intraperitonea'ly.  They  died  of 
genera1  tibercilo>is  in  107  and  45  da;rs  respectively. 


CALF  38. 

Feeding  Experiment  -Suckled  by  its  mother,  Cow  40,  from  October  18th  until  December  31st,  1902,  a  perio  I 
of  74  days. 

Age— At  the  beginning  of  the  experiment,  5  months. 

Killed — In  good  health,  December  31st,  1902,  74  days  after  the  experiment  began. 


ABSTRACTS   OF   POST-MORTEM    NOTES. 


an 


One  Peyers  patch  45  feet  from  the  pylorus  showed  three  small  ulcers;    two  mesenteric  glands  were  cis^atinc 
1  ca'careous  and  several  presented  caseous  foci.     There  was  no  sign  of  tuberculosis  elsewhere. 


NOTE.— The  full  post-mortem  notes  on  this  animal  are  given  in  the  "  Report  on  Feeding  Experiments  with  the  Bovine 
Tubercle  Bacillus,"  page  678. 
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GUINEA-PIGS    INOCULATED    WITH    MILK    OF    COW    40. 


Note.-  Eight  guinea-pigs  inoculated  with  the  milk  of  the  cow  before  her  inoculation  (two  from  each  quarter) 

were  killed  and  found  perfectly  healthy. 

Doses :  30  c.c.  milk  from  each  quarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea- 
pigs,  one  subcutaneously,  the -other  intraperitoneally. 


No.  of  Guinea-pig 

and  Quarter  of 

Udder. 

Weight 

in 

Grammes. 

Killed  or 
Died. 

Length  of  Life  in  days. 

Result. 

Date. 

Intrap. 

Subcut. 

October  14,  1902 

(14  days  after  the 
cow  was  inoculated) 

192  j 

[rf. 

193j 
194) 

[lh. 

195  J 
196) 

[lf. 

197J 

198  1 

RH. 
199' 

470 
380 

420 
400 
480 
560 
450 

K 
K 
K 
K 
K 
D 
D 
D 

121 
121 

84 

88 

121 
121 

123 
59 

H. 

H. 

H. 

H. 
G.T. 
G.T. 

T. 
G.T. 

October  28,  1902 
(28  days  after  in- 
oculation) 

210) 

[RF. 
211 J 

212) 

[lh. 

213j 

214) 

[lf. 

215  j 
216) 

[rh. 
217J 

490 
530 
520 
500 
510 
400 
410 
510 

K 
K 
D 
K 
D 
D 
K 
D 

109 

109 
71 
21 

109 

13 

22 
109 

H. 

H. 
No  T. 

H. 
S-T. 
G.T. 

T. 
G.T. 

November  11,  1902 
(42  days  after   in- 
oculation) 

226  i 

RF. 

227  ' 

228) 

LH. 
229J 

230) 

Ilf. 

231  j 

232) 

RH. 
233  J 

340 
380 
350 
370 
420 
400 
400 
470 

K 
D 
K 
K 
K 
D 
K 
D 

8 
97 
26 

78 

97 
97 
97 
97 

H. 
No  T. 

H. 

H. 
G.T. 

T. 

T. 
G.T. 

December  2,  1902 
(63  days   after  in- 
oculation) 

246^ 

Irf. 

247  J 
248, 

[lh. 

249  ' 
250. 

[lf. 

251 ' 

252^ 

RH. 
253  } 

360  gr. 
365 
350 
340 
380 
430 
390 
370 

K 
K 
K 
K 
D 
D 
D 
D 

89 
89 
49 
29 

89 
89 
84 

72 

H. 

H. 

H. 

H. 
G.T. 
G.T. 
G.T. 
G.T. 

Explanation  of  Abbreviations. 

H.— Healthy. 
NoT. — No  tuberculosis. 
S.  T.     Slight  tuberculosis. 

T—  Tuberculosis  not  so  extensive  as  G.l. 
G.  T.- -General  tuberculosis. 


63 


RHESUS  MONKEY  10. 

Subcutaneous — Inoculation  of  culture  from  Guinea-Pig  14.     (Inoculated  with  original  material  of  Virus  B.  T. 
Dose — Not  estimated,  about  0'25  cc.  of  emulsion  used  to  inoculate  Cow  40  and  Heifers  10  and  12. 
Date— September  30th,   1902. 
Died — December  13th,   1902.     74  days  later. 


Clinical  History. 
The   monkey  was  inoculated  subcutaneously  in   both 
ears  on  September  30th,  1902  ;  the  intention  was  to  make 
an  intravenous  inoculation,  but  this  failed. 

Small  ulcers  appeared  at  the  seats  of  inoculation,  the 
first  being  seen  on  October  15th,  and  the  lymphatic 
glands  under  the  ears  enlarged,  softened,  and  finally 
ulcerated. 

The  temperature  rose  slowly.  The  general  health 
appeared  quite  good  until  a  few  days  before  death  and  the 
animal  was  always  active,  lively,  and  eager  for  food.  On 
December  6th,  the  temperature,  which  for  about  a  month 
had  usually  varied  between  105°  and  106°F.,  began  to 
fall  quickly.  It  reached  99°  on  December  1 1  th,  and  83°F. 
on  December  13th.  On  this  date  the  monkey  died. 
Tuberculin  Test,  October  loth,  1903,  15  days  after 
inoculation.     Negative. 

POST-MORTEM  EXAMINATION. 

On  the  back  of  the  right  pinna  there  was  an  irregular 
ulcer  measuring  J  ins.  by  £  in.  and  continuous  below 
with  a  linear  ulcer  1  in.  long  extending  to  the  lower  end 
of  the  incision  previously  mentioned.  The  surface  was 
covered  with  a  dry  scab.  The  edges  were  puckered 
up,  as  if  healing  were  in  progress. 

Immediately  behind  the  lobule,  on  the  mastoid  process, 
was  a  soft  swelling,  1  in.  by  £  in. 

On  the  back  of  the  left  pinna  there  was  a  much  smaller 
ulcer,  about  \  in.  in  its  longest  dimension,  and  over  the 
mastoid  a  soft  prominent  swelling  as  large  as  a  big  pea. 

On  the  right  side  of  the  neck  were  four  submaxillary 
glands,  caseous  and  softened.  In  the  posterior  triangle 
there  wa<  another  smaller  one.  The  glands  along  the 
great  blood  vessels  were  normal.  The  right  axillary  gland 
was  caseous  and  softened  and  as  large  as  a  bean. 

The  left  axillary  gland  was  normal. 

Thorax  : 

Lungs. — The  dorsal  half  of  the  posterior  lobe  of 
the  right  and  the  ventral  half  of  the  posterior  lobe 
of  the  left  lung  were  entirely  solidified,  dense,  and 
caseating.  There  was  a  rather  sharp  line  of  de- 
marcation. The  rest  of  each  lung  was  studded  here 
and  there  with  small  separate  tubercles. 

Bronchia'  Glands. — The  glands  at  the  bifurcation  of 
the  trachea  were  greatly  enlarged  and  extensively 
caseated  ;    one  of  the  glands  was  nearly  1  in.  in  length. 

The  Pleura  was  free  from  tubercles. 

Abdorren: 

The  Omentum  showed  a  few  small  tubercles  and 
a  large  number  of  minute  grains,  possibly  also 
tubercles. 


Peritoneum. — There  were  fairly  numerous  small 
tubercles  on  the  peritoneal  surface  of  the  diaphragm. 
Th?  rest  of  the  periton  um  was  normal. 

Intestines. — A  single  mustard  seed  sized  tubercle 
was  found  in  the  ileum  1  foot  from  ileo-coecal 
valve  and  four  or  five  feet  from  pylorus  ;  except  for 
this,  the  mucous  membrane  of  gut  was  entirely 
healthy.     No  intestinal  parasites  were  found. 

Mesenteric  Glands. — One  showed  minute  opaque 
foci,  (?)  tubercles. 

The  Ileo-Colic  Glands. — Appeared  generally  swollen 
but  showed  no  sign  of  tubercle. 

The  Spleen  was  little  if  at  all  enlarged.  It  was 
full  of  tubercles  of  various  sizes  from  a  small  pinshead 
up  to  a  pea.     The  largest  were  entirely  softened. 

The  Liver,  probably  about  its  normal  size,  showed 
numerous  minute  tubercles  and  others  varying  in 
size  from  these  up  to  that  of  a  very  small  pea.  The 
larger  ones  were  caseous  and  softened. 

Portal  Gland?. — In  the  hepatic  fissure  were  several 
glands,  caseous  and  softened. 

Both  Kidneys  were  pale  and  had  a  few  small  tuber- 
cles in  the  cortex. 

The  Suprarenal  Bodies  were  normal. 

Pancreas  and  Testes  were  normal. 

The    Pharynx,    Tongue,    Palate,   Tonsils    and    Larynx 
were  normal. 

The  Brain  and    its    Membranes  were   normal  in    ap- 
pearance. 

Microscopical  Examination  {Smear  preparations^ 

Meso-Colic  Gland. — No  tubercle  bacilli. 

Omentum  ?  Tubercle. —  ?  1  tubercle  bacillus. 

Hepatic  Lymphatic  Gland. — Tubercle  bacilli,  few. 

Bronchial  Lymphatic   Gland. — Tubercle   bacilli,   few. 

Liver   Emulsion   injected    into    Guinea-Pigs. — Tubercle 
bacilli. 

Spleen    Emulsion  injected  in*o  Guinea-Pigs. — Tubercle 
bacilli. 

Lung    Emulsion    injected  into    Guinea-Pigs. — Tubercle 
bacilli,  few. 

Mastoid  Gland  Emulsion  injected   into   Guinea-Pigs. 

Tubercle  bacilli,  scanty,  in  groups. 

Guinea-pigs  Inoculated. 

Guin-a-pigs  inoculated  from  the  lung,  spleen,  liver  and 
a  mastoid  gland  all  developed  tuberculosis. 
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COW  74. 

Intramammary — Inoculation  of  an  emulsion  of  the  mammary  gland  of  Cow  40. 
Dose — Not  estimated.     [Total  volume  of  emulsion  injected  20  cc.]. 
Date— December   31st,    1902. 
Died— October  26th,   1903.     299  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  on  December  31st,  1902,  by  an 
intramammary  injection  of  an  emulsion  made  from  the 
mammary  gland  of  Cow  40.  The  number  of  bacilli  con- 
tained in  the  dose  given  was  not  estimated. 

At  the  time  of  inoculation  the  cow  was  suckling  a  calf 
to  which  she  had  given  birth  about  three  weeks  previously 
(see  Calf  84).  This  calf  was  not  allowed  to  suckle  for  a 
pericd  of  24  hours  after  the  injection,  but  then  returned 
to  its  mother.  It  died  a  week  later,  when  another  calf 
(Calf  86)  was  given  to  her  to  take  its  place. 

The  experiment  with  Cow  74  extended  over  a  period  of 
nearly  ten  month?,  the  disease  produced  in  the  animal  being 
of  a  chronic  type  and  only  becoming  acute  about  six 
weeks  before  death.  Till  about  the  middle  of  February  no 
obvious  change  in  the  condition  of  the  infected  quarters  of 
the  udder  was  noticed.  Ten  weeks  after  the  inoculation 
both  quarters  were  slightly  enlarged  and  indurated  ; 
and  the  supramammary  gland  was  rather  larger  than 
normal.  The  enlargement  of  the  infected  quarters  and 
of  the  mammary  gland  as  a  whole  increased  slightly, 
but  at  no  time  was  very  marked,  and  about  six  months 
after  the  commencement  of  the  experiment  began  to 
diminish.  The  general  condition  of  the  cow  varied  from 
time  to  time,  but  it  was  never  ill  during  the  first  eight 
months.  In  the  beginning  of  September  it  was  actually 
improving,  and  attained  its  maximum  weight.  Four  weeks 
before  the  end  the  health  of  the  animal  changed  somewhat 
suddenly  and  it  became  ill.  The  temperature  rose,  and 
the  pulse  and  respiration  were  increased  in  frequency. 

During  the  remainder  of  the  time  the  cow  became  rapidly 
worse,  and  greatly  emaciated.  The  disappearance  of  the 
subcutaneous  fat  around  the  udder  enabled  a  more  ac- 
curate examination  of  the  gland  to  be  made,  and  a  week 
before  death  it  was  noted  that  a  distinct  mass,  as  large 
as  a  fist,  was  felt  in  the  left  fore-quarter,  and  an  indurated 
ridge  in  the  centre  of  the  udder.  The  left  hind-quarter 
was  much  atrophied,  the  right  fore  small  and  the  right 
hind  small  and  indurated. 

On  the  day  before  death  the  respirations  were  noticed 
to  be  laboured,  and  the  weakness  more  pronounced,  and 
there  was  some  diarrhoea.  On  October  26th,  299  days 
after  inoculation,  the  animal  was  found  dead,  having 
probably  died  in  the  early  hours  of  the  morning. 
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Weights. 


'"**  cwt.  qrs.  lbs. 

January   1st,   1903  -     5     2     15 

May  12th,  1903     -  -     4     3     21  (loss,  2  qrs.  22  lbs.) 

September  29th,  1903         G     1     11  (gain,  5  qrs.   18  lbs.) 

October  26th,   1903  -     4     1     21  (loss,  7  qrs.    18  lbs.) 

Total  loss  of  weight  during  experiment. — 1  cwt.  0  qrs.  22 
lbs. 

Temperature. 

From  the  commencement  of  the  experiment  to  Sep- 
tember 24th,  a  period  of  over  nine  months,  the  tempera- 
ture remained  normal.  On  September  25th  it  rose  rather 
suddenly  to  over  400°C.,  and  remained  between  40  and 
410oC.   till  death. 

POST-MORTEM  EXAMINATION. 

Carcass. — Considerably  emaciated. 

Tin-  Udder.  -With  the  skin  and  supramammary  glands 
attached,  weighed  8  lbs.  ;  stripped  of  these  appendages 
it  weighed  only  6  lbs.  4  oz. 

The  tissues  surrounding  the  udder  were  not  oedematous. 

Both  inoculated  quarters  felt  indurated,  particularly 
the  left  fore,  which  was  affected  chiefly  in  the  part  an- 
tei ior  to  the  teat. 

On  longitudinal  section  there  was  no  sharp  line  of  de- 
marcation I  etween  the  quarters;    the  gland  tissue  every- 


where, except  where  tuberculous,  was  firm,  had  a  dark 
red  colour,  and  showed  an  abnormal  development  of  in- 
terstitial connective  tissue. 

T  e  normal  quarters  showed  no  visible  tubercles  ;  the 
left  hind  was  very  small,  being  the  smallest  of  all  the 
quarters  ;  the  mucous  membrane  of  the  milk  sinuses  and 
ducts  was  slightly  reddened,  and  presented  a  number  of 
little  rounded  soft  yellowish  white  structures,  not  ap- 
parently tuberculous. 

Left  Fore  Quarter. — Around  the  periphery,  from  the  teat 
to  the  base  anteriorly  and  internally,  and  for  a  short 
distance  above  the  t:at  posteriorly,  the  gland  tissue  was 
indurated,  dense  and  lobulated  ;  the  lobular  areas  were 
grey,  yellow  and  caseous  in  the  centre,  and  here  and  there 
<  ontained  minute  calcareous  grains.  The  tissue  in  the 
lower  central  parts  of  the  quarter  presented  a  few  scatte  ed 
yellow  points  ;  the  central  parts  of  the  base  were  free  from 
tubercles. 

The  Right  Hind  Quarter. — Contained  externally  a  few 
small  lobular  masses  as  above,  and  in  the  posterior  part 
a  series  of  spheiical  nodules,  which  stood  out  from  the 
cut  surface  ;  these  were  mostly  discrete,  and  varied  from 
\  to  \  in.  in  diameter,  but  in  one  place  four  or  five 
were  grouped  together  ;  each  nodule  had  a  golden  yellow 
margin,  and  a  whitish  yellow,  slightly  gritty,  calcareous 
centre.  This  quarter  was  smaller  than  the  left  fore- 
quarter,  and  was  traversed  by  broad  bands  of  fibrous 
tissue. 

The  mucous  membrane  of  the  milk  sinuses  and  the 
ducts  of  the  inoculated  quarters  was  congested  and 
finely  granular,  but  otherwise  resembled  that  of  the 
non-inoculated  quarters. 

The  tissues  around  the  supramammary  glands  were 
slightly  cedematous. 

Supramammary  Lymphatic  Glands. — The  left  weighed 
7  oz. ;  right,  5  oz.  ;  both  glands  were  disc-shaped,  and 
were  about  1  in.  thick.  The  left  measured  ?f  ir.s.  in 
diameter ;  the  right  3  J  in.  The  tissue  of  the  glands  was 
soft  and  congested. 

In  the  cortex  of  the  left  gland  there  w*.  re  some  irregular, 
firm,  greyish  white  masses,  in  which  could  be  seen  on  close 
inspection  little  yellowish  foci  ;  about  half  the  cortex 
was  affected. 

The  central  parts  of  this  gland  contained  two  deep 
yellow  caseous  masses,  gritty  from  calcification,  and 
surrounded  by  a  definite  fibrous  capsule  ;  one  of  these 
had  an  irregular  outline  and  measured  2f  in.  by  |  in.  ;  the 
other  was  spherical  and  about  h  in.  in  diameter.  The 
right  gland  resembled  the  left,  but  contained  five  yellow 
nodules,  one  a  J  in.  in  diameter,  the  others  \  in.  ;  each 
nodule  had  a  dense  fibrous  capsule. 

Right  Iliac  Clands. — Were  normal. 

A  single  large  gland  on  the  opposite  side  weighed  5  ozs., 
and  showed  no  naked-eye  tubercles. 

Abdomin.— On  opening  the  abdomen  there  was  a  strong 
foul  faecal  odour. 

Omentum  and  Peritoneum. — The  posterior  half  of  the 
omentum,  on  its  anterior  surface,  showed  a  number  of 
little  reddish  granulations ;  the  surface  in  contact  with 
the  rumen  was  normal. 

The  peritoneum  covering  several  of  the  mesenteric 
glands  was  congested,  and  showed  a  number  of  minute 
grey  granules.     Elsewhere  the  peritoneum  was  normal. 

Spleen. — 1  lb.  6  ozs.  Surface  normal ;  pulp  dark  red 
and  diffluent ;   free  from  visible  tubercles. 

Liver.— 11  lbs.  15  ozs.  Both  surfaces  normal.  Tissue 
pale  and  somewhat  friable  ;  no  sign  of  tubercle.  Running 
through  the  left  lobe  there  was  a  greatly  thickened  bib 
duct. 

Hepatic  Lymphatic  Olands. — Normal. 

Kidneys. — Right  1  lb.  7  oz. ;  left  1  lb.  5  oz.  In 
each  the  capsule  stripped  easily  ;  the  substance  was  pale  ; 
no  tubercle  seen  in  any  part. 
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Suprarenal  Bodies. — Normal. 

Alimentary  Tract : 

Left  Tonsil. — Was  about  twice  as  targe  as  the  right.  On 
section  it  was  almost  entirely  occupied  by  tuberculous 
masses  resembling  those  in  the  posterior  pharyngeal 
glands. 

Right  Tonsil. — Contained  two  nodules,  one  1  cm.  in 
diameter,  the  other  J  cm. 

The  papilla?  on  the  anterior  surface  of  the  sofi  palate 
were  congested. 

The  mucous  membrane  of  the  fauces  was  very  congested. 

Intestines. — The  mucous  membrane  of  the  intestines  was 
softened  from  post-mortem  changes,  and  congested,  6  inches 
or  so  near  the  pylorus  being  almost  black  in  colour.  Ulcers 
were  seen  in  many  of  the  Peyer's  patches,  particularly  in 
those  near  the  lower  end  (total  number  seen,  fourteen)  : 
most  had  a  diameter  of  half  an  inch,  but  several  were  half 
that  size,  and  one  was  an  inch  in  diameter.  The  floors 
of  the  ulcers  were  ragged  and  grey,  the  margins  slightly 
raised,  and  in  some  cases  undermined  ;  the  base  was  not 
thickened  and  there  were  no  subperitoneal  tubercles. 

In  the  caecum  there  were  two  similar  ulcers  I  in. 
in  diameter.  A  colic  gland  near  one  of  these  contained 
four  tubercle  nodules. 

Left  Posterior  Pharyngeal  Gland  measured  '2\  in.  by 
2  in.  by  \\  in.  ;  weighed  over  2  oz.,  and  was  completely 
occupied  by  dense  greyish  tissue  interspersed  witli  a  yellow 
caseous  mesh  work. 

Right  Posterior  Pharyngeal  Gland. — Was  enlarged, 
weighing  a  little  over  1  oz.  On  section  the  cortex  con- 
tained several  nodules  as  above  ;  the  gland  tissue  was 
soft  and  congested. 

Mesenteric  Glands. — The  majority  of  the  mesenteric 
glands  were  greatly  enlarged,  some  forming  very  prominent 
tumours.  On  section  many  were  seen  to  be  tuberculous 
throughout,  resembling  the  left  posterior  pharyngeal  gland. 
Others  contained  single  nodules,  the  smallest  the  size  of 
a  filbert.  Seventeen  of  therglands  were  affected;  these 
altogether  weighed  14  ozs.  ;  the  largest  one  measured  3  in. 
I >v  2\  in.  by  1  ',  in.,  and  weighed  3  ozs. 

A  few  of  the  colic  glands  contained  similar  tubercles. 

Thorax  : 

Lungs. — Weighed  30  lbs.  9  ozs.  They  were  crammed 
with  nodules  ranging  in  size  from  j-  in.  to  1  in.  in 
diameter,  and  occupying  either  part  or  the  whole  of  a 
lobule.  The  nodules  were  most  numerous  in  the  anterior 
Lobes,  where  in  many  places  they  were  confluent,  forming 
large  masses.  The  nodules  projected  slightly  beneath 
the  pleura,  and  had  flattened  surfaces  with  a  gi^dsh- 
white  colour. 

The  lung  tissue  between  the  nodules  in  the  anterior  lobes 
showed  areas  ot  collapse  and  slight  vesicular  emphysema. 
One  of  the  small  Lobes  on  the  right  side  was  entirely  airless 
and  sank  in  water  ;  the  other  anterior  lobes  were  buoyed 
up  in  water  by  small  patches  of  vesicular  lung.  The 
collapsed  portions  were  firm  and  dark  red  in  colour.  The 
nodules  were  not  so  thickly  distributed  in  the  posterior 
parts  of  the  caudal  lobes  as  in  the  anterior  lobes,  and  they 
were  surrounded  by  a  moderate  amount  of  crepitant  lung 
tissue,  with  only  a  few  collapsed  areas. 


in  the  interstitial  tissue  about  tin-  middle  of  the  caudal 
lobes  superiorly  there  were  two  huge,  air-containing 
cavities  which  sent  ramifications  in  all  directions,  on  the 
left  side  extending  into  the  anterior  lobes. 

On  section  the  great  majority  of  the  nodules  were 
composed  of  dense  translucent  grey  tissue,  containing 
yellow  caiebus  patches  of  homogeneous  consistency  and 
not  appreciably  calcified  ;  each  was  surrounded  by  a 
translucent  marginal  zone  containing  no  yellow  areas.  A 
few  of  the  nodules  in  the  posterior  Lobe  had  broken  down 
and  contained    thick  yellow  caseo-pn 

Mediastinal  Glands.  -  -Were  greatly  enlarged  ;  the  Long 
posterior  mediastinal  gland  measured  11  in.  by  4  in.  by 
1|  in.,  and  weighed  1  Lb.  9  oz.  Two  glands  anterior  to  this. 
measured  about  4  in.  by  3  in.  by  If  in.,  and  weighed 
together   1 1   ozs. 

Left  Bronchial  Gland. — Weighed  11  ozs. 

Right  Bronchial  Gland. — 3  in.  by  2  in.  by  1  in.  Weighed 
9  ozs. 

The  mediastinal  and  bronchial  glands  together  weighed 
3  lbs. 

On  section  they  consisted  throughout  of  dense  greyish 
white  tissue,  homogeneous  in  consistency,  interspersed 
with  small  yellow  streaks  and  foci  ;  the  yellow  area-  were 
not  appreciably  calcified. 

The  long  mediastinal  and  the  right  bronchial  glands  were 
congested,  the  former  slightly,  the  latter  intensely. 

Pleura. — The  fringes  on  the  parietal  pleura,  along  the 
interlobular  septa  and  margins  of  the  lungs  were  con- 
gested, but  not  hypertrophied  to  any  extent  ;  they 
contained  no  tubercles. 

Heart. — No  naked  eye  tubercle.  Cavities  contained 
dark  red  clot  and  some  agony  clot. 

Uterus,  Ovaries  and  Fallopian  Tubes. — Normal. 
All  the  undermentioned  glands  were  deeply   congested, 
but  showed  no  tubercle?  : — 

Right  and  Left  Submaxillary,  Parotid,  Right  and 
Left,  Popliteal,  Right  and  Left  Precrural,  Right  and  Left 
Ischiatic,  Rigid  and  Left  Gluteal,  Right  and  Left 
Axillary,  Right  and  I^eft  Prescapular,  Right  end  Left 
Prepectoral. 

Microscopical  Examination. 


Smears  from  : 

Mediastinal  Gland. 
Supramamma ry  Gland, 
Left  Tonsil 


Showed    numerous 
tubercle  bacilli. 


Anima's  Inoculated  and  Fed. 

Two  guinea-pigs,  inoculated  subcutaneously  with  an 
emulsion  from  a  mediastinal  gland,  died  of  general  tuber- 
culosis in  thirty-seven  and  forty -six  days  respectively  ; 
two  others  inoculated  intraperitoneally  with  an  emulsion 
from  the  supramamniary  lymphatic  gland,  died  of  tuber- 
culosis in  eleven  and  thirteen  days  respectively. 

For  guinea-pigs  inoculated  with  milk,  s°e  tables,  p.  67. 

For  the  full  notes  of  the  animals  (Calf  86,  and  Monkeys 
62,  70,  and  72)  fed  with  the  milk,  see  "  Feeding  Experi- 
ments with  the  Bovine  Tubercle  Bacillus." 


CALF  84. 

Born  in  the  quarantine  sheds  at  BIythwood  Farm  of  Cow  74  on  October  7th,  1902.  It  was  removed  with  its  mother 
to  Walpole  on  October  14th. 

The  mother,  Cow  74,  was  inoculated  by  means  of  an  intramammarv  injection  when  the  calf  was  a  little  more  than 
twelve  weeks  old.  The  calf  was  removed  from  its  mother  twenty-four  hours  after  the  inoculation,  and  fed  artificially 
on  sterilised  milk,  and  on  January  1st,  1903,  was  allowed  again  to  suckle. 

On  January  6th  it  was  found  to  be  suffering  from  severe  dyspnoea,  having  apparently  had  some  kind  of  fit.  Chloro- 
form was  administered  with  good  effect,  but  a  second  attack  occurred,  and  the  calf  died. 


POST-MORTEM  EXAMINATION. 
All  the  organs  were  foimd  to  be  perfectly  healthy.     The  brain  was  not  examined. 
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CALF  86. 

Age — $  |  weeks. 

Feeding  Experiment— Suckled  by  its  foster-mother  Cow  74  for  190  days. 

Killed — July  16th,    1903.     190  days  after  the  experiment  began. 

ABSTRACT  OF   POST  MORTEM  NOTES. 

There  were  two  submucous  nodules  and  one  tuberculous  ulcer  in  the  small  intestine;  one  mesenteric  gland  was 
partly  caseo-calcareous  and  two  contained  each  a  small  caseo-calcareous  tubercle  ;  tne  ileo-colic  glands  and  one  gastric 
gland  were  caseo-calcareous  throughout ;  the  liver  contained  two  small  caseo-calcareous  nodules ;  other  organs  and 
glands  were  normal. 

(For  the  full  notes  of  this  Animal  see  page  077.) 
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GUINEA-PIGS  INOCULATED  WITH    .MILK    OF  COW  71. 


Note.— 8  guinea-pigs  inoculated  with  the  milk  of  the  cow  before  her  inoculation  (2  from  each  quarter),  were  found 

to  be  perfectly  healthy  when  killed; 

Doses  :  30  c.c.  from  each  quarter  were  centrifugal ised  and  the  deposit  inoculated  into  two  guinea-pigs,  one  subcu 
taneously,  the  other  intraperitoneally  ;  in  a  few  cases  the  uncentrifugalised  milk  was  used. 


Date  of  Inoculation. 

No.  of  Guinea- 
pig  and  Quarter 

Weight 
in 

Length  of  Life 
in  days. 

Killed  or 
Died 

Result. 

of  Udder. 

Grammes. 

Intraj) 

Subcut 

3011 

[rf. 

302  J 

310 

109 

K 

Healthy. 

350 

109 

K 

Healthy. 

3031 

320 

109 

K 

Healthy. 

January  17,  1903. 

[lh. 

304  J 

290 

109 

K 

Healthy. 

(17  days  after  the  in- 

30.") ) 

320 

123 

D 

<:.T. 

oculation  of  the  cow.) 

LF. 

306  J 

260 

72 

D 

G.T. 

307  i 

280 

82 

D 

g.t: 

iRH. 

308  J 

270 

61 

D 

G.T. 

3111 

560 

162 

K 

Healthy. 

\  RF. 

312  J 

530 

162 

K 

Healthy. 

3131 

^LH. 

370 

162 

K 

Healthy- 

314  J 

520 

162 

K 

Healthy. 

February  16, 1903. 

315  ] 

480 

93 

D 

G.T. 

Ilf. 

316  J 

420 

57 

D 

G.T. 

317  I 

420 

95 

D 

G.T. 

Irh. 

318  J 

450 

46 

D 

G.T. 

334\ 

350 

67 

D 

G.T. 

335 

360 

66 

D 

G.T. 

336 

LF. 

320 

60 

D 

G.T. 

March  19,  1903. 

337 

and 
\  RH. 
r  Dose 
1*0  c.c. 

430 

61 

D 

G.T. 

338 

440 

70 

D 

G.T. 

339 

each- 

350 

42 

D 

G.T. 

340 

450 

59 

I) 

G.T. 

341/ 

390 

39 

D 

G.T. 

356 1 

HIF. 

320 

186 

— 

Healthy. 

357  J 

390 

152 

D 

No  Tuberculosis. 

:558KTT 

320 

186 

K 

Healthy. 

Ilh. 

April  3,  1903. 

359  J 

390 

186 

K 

Healthy. 

3601 

260 

64 

D 

G.T. 

Ilf. 

361 J 

270 

32 

D 

G.T. 

3621 

330 

68 

D 

G.T. 

[RH. 

363  J 

370 

41 

D 

G.T. 

I  2 


68 


Guinea-pigs  inoculated  with  Milk  of  Cow  74    continued. 


1  >ate  of  Inoculation. 

No.  of  Guinea- 

pig  and  Quarter 

of  Udder. 

Weight 

in 

Grammes. 

Length  of  Life 
in  days. 

Killed  or 
Died. 

Result. 

Intrap. 

Subcut. 

April  18,  1902. 

366  ) 

[  RF. 

367  ) 

36S  ) 

Lll. 
369  ) 

370) 
\LV. 

371  J 

372  ) 

\  EH. 

373  J 

280 
330 

370 
260 
270 
250 

280 
370 

180 

180 

53 

57 

180 
94 

78 

K 
K 

K 

1) 
D 
D 
D 

Healthy. 

Healthy. 

No  Tuberculosis. 

Healthy. 

G.T. 

G.T. 

G.T. 

G.T. 

May  22,  1903. 

411  ) 

RF. 

412  J 

413) 

Ilh. 

414  J 
415) 

Ilf. 

416  J 
417) 

^RH. 

418  J 

270 
250 
300 
290 
360 
340 
300 
250 

146 

146 

56 

4 

146 

146 

60 

55 

D 

K 
K 
K 
D 
D 
D 
D 

No  Tuberculosis. 

Healthy. 

Healthy. 

Healthy. 

G.T. 

G.T. 

G.T. 

Slight  Tuberculosis. 

June  29,  1903. 

463) 
\  RF. 

464  J 
465) 

[lh. 

466  J 
467) 

Ilf. 

468  J 

469) 

Irh. 

470  j 

300 
360 
320 
370 
320 
330 
283 
370 

148 

148 

37 

24 

148 

148 

40 

52 

K 
K 
K 
K 
D 
D 
D 
D 

Healthy. 
Healthy. 
Healthy. 
Healthy. 

G.T. 

G.T. 

G.T. 

G.T. 

•July  28,  1903. 

495  ) 

[rf. 

496  J 
497) 

[lh. 

498  J 

49<J ) 

LF 

500  J 

501  ) 

KH. 

502  ) 

230 
280 
300 
230 
280 
340 
310 
300 

119 

119 

40 

29 

119 

119 
64 
67 

K 

K 

K 
K 
D 
D 
D 
D 

Healthy. 
Healtliy. 
Healthy. 
Healthy. 

G.T. 

G.T. 

G.T. 

G.T. 

September  11, 1903. 

551  ) 

[RF. 

555  J 

556 ) 

LH. 

557  J 

558  ) 

LF. 

559  J 

5601 

nil. 

661  j 

310 
310 
310 

220 
300 
310 
280 
250 

97 
97 
26 
26 

97 
39 
61 
28 

K 
K 
D 

K 
1) 
1) 
I) 
D 

Healthy. 

Healthy. 

No  Tuberculosis. 

Healthy. 

G.T. 

G.T. 

( J.T. 

(IT. 
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Guinea-pigs  inoculated  with  Milk  of  Cow  71     eontiwued. 


Date  of  Inoculation. 

No.  of  Guinea- 
rug,  and  Quarter 
of  Udder. 

Weight 

in 

Grammes. 

Length  of  Life 

in  days. 

Killed  or 
Died. 

Result. 

Intra)). 

Subcut. 

October  6,  1903. 

621\ 

622 

623 

624 

625 

626 

627 

628/ 

LF. 
and 
RH. 
i  mixed 
dose 
1*0  c.c. 
each. 

140 
130 
340 
320 
320 
330 
770 
700 

13 
15 
30 

21 

17 

2] 

57 
51 

D 

I) 
D 
D 
I) 
D 
D 
D 

T.  i    Tuberculous ; 

I       Lungs  not 
T.  J        affected 

G.T. 

G.T. 

G.T. 

G.T. 

Tuberculous  ;  Kings 

not  affected. 

(!J. 

October  22,  1903. 

643 1         RF. 

}   (0-25  c.c.) 
644 1       each 

645"!        LH. 

\    (0*5  c.c.) 
646  J        each 

647 1        LF. 

\    (1-Oc.c.) 
648  J        each 

649 1        RH. 

\   (0-25  c.c.) 
650  J        each 

270 
160 
390 
200 
300 
270 
220 
270 

19 
75 

15 
25 

75 
75 
42 
45 

K 
D 
K 
K 
D 
D 
D 
D 

G.T. 
G.T. 
G.T. 
G.T. 

G.T. 
G.T. 
G.T. 
G.T. 
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HEIFEE  26. 

Intravenous — Inoculation  of  an  emulsion  made  from  the  mammary  gland  of  Cow  40. 

l>ose — 10  cc.  (number  of  bacilli  not  estimated). 

Date— December  31st,    1002. 

Weight— 5  owts  2  qrs.  24  lbs. 

Age — 1  year  8  mom   - 

Killed — April  25th.  1903.     115  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  intravenously  on  December 
31st,  1903. 

A  small  tender  swelling  developed  at  the  site  of  the 
inoculation  puncture  on  the  jugular  vein  ;  this  became 
reduced  in  size,  and  on  March  4th,  1902,  could  just  be  felt 
as  a  slight  thickening. 

The  general  health  of  the  animal  was  unaffected  by  the 
inoculation. 

The  temperature  rose  to  40-2°  C.  on  the  second  day, 
and  fell  to  the  normal  on  the  fifth  ;  it  then  remained 
normal  until  the  end  of  the  experiment. 

Tuberculin  Tests. 

February  25th,  1906.  56  days  after  inoculation 
Positive.     Rise  of  temperature  2*7°C. 

April  23rd,  1903.  113  days  after  inoculation 
Positive.     Rise  of  temperature  2-2°C. 

Wt  i<ihts. 

During  the  first  month  there  was  a  gain  in  weight  of 
20  lbs.  ;  in  the  fifth  week  there  was  a  loss  of  7  lbs.  ;  from 
the  sixth  to  the  eighth  week  there  was  a  gain  of  1  qr.  5  lbs. 
from  the  eighth  to  the  twelfth  the  animal  lost  18  lbs., 
subsequently  there  wa>  a  steady  increase  in  weight. 

cwt.  qrs.  lbs. 
January  1st,  1903  -         -         -     5     2     24 

January  27th,   1903  ...     6 

February  3rd,   1903  -         -         -     6 

February  24th.    1903        ...     6 
.March    24th.    1903  -     6 

April  21st,  1903        -         -         -         -     6 

Gain  in  weight  during  tin  experiment. — 3  qrs.,  25   lbs. 

POST-MORTEM  EXAMINATION. 
Carcass  extremely  well  nourished. 

Lungs. — Sparsely  scattered  throughout  normal  lung 
ti>sue  were  firm  discrete  nodules,  varying  in  size  from  a 
pinhead  to  a  pea  ;  some  of  these  projected  prominently 
from  the  surface,  especially  over  the  superior  surface  of 
the  left  anterior  lobe,  and  the  outer  and  diaphragmatic 
surfaces  of  the  right  posterior  lobe  ;  the  nodules  on  the 
diaphragmatic  surface,  and  likewise  a  few  on  the  outer 
surface  of  the  latter  lobe,  were  surmounted  by  short 
delicate  vascular  tufts. 

The  nodules  were  dark  grey  and  translucent  around 
the  periphery  and  yellowish  in  the  centre.  On  section 
they  stood  out  prominently  from  the  lung  tissue  ;  the 
yellow  centre  was  dense  and  caseous,  and  in  the  larger 
nodules  could  be  fairly  easily  shelled  out. 

Two  inches  behind  the  anterior  extremity  of  the  right 
anterior  lobe  and  to  its  outer  surface  was  a  prominent 
tumour,  flattened  on  its  pleural  surface  and  projecting 
about  one  eighth  of  an  inch  ;  it  measured  one  and  a  half 
inches  in  length,  one  and  a  quarter  inches  in  breadth  and 
an  inch  in  thickness. 

On  section  it  had  a  well  developed  fibrous  capsule, and 
tonsisted  of  dense  fibrous  tissue  surrounding  variously 
sized  (the  largi  st  about  the  size  of  a  pea)  yellow  softened 

areas. 

Bronchi.     Normal. 


0 

16 

o 

9 

1 

14 

0 

24 

2 

21 

Mediastinal  Glands. — The  glands  in  the  anterior  part  of 
the  dorsal  mediastonium  seemed  greatly  enlarged,  all  on 
section  showed  yellow  caseous  nodules,  one  having  several, 
the  others  three  and  four  ;  one  of  the  latter  was  slightly 
calcareous. 

Posterior  Mediastinal  Gland. — Was  not  obviously  en- 
1  arged  ;  on  section,  in  the  cortex,  but  not  projecting  on 
the  surface,  were  six  yellow  caseous  tubercles. 

Left  Bronchial  Glands. — Contained  similar  tubercles. 

Right  Bronchial  Gland. — Was  enlarged,  and  measured  \\ 
in.  by  H  in.  by  1  in.  Projecting  from  the  surface  was  a 
yellow  irregular  nodule  J  in.  in  diameter  ;  the  vessels  in 
the  capsule  were  congested  ;  on  section  there  were  yellow 
caseous  areas  and  a  cavity  |  in.  in  diameter,  containing 
thick,  tenacious,  greyish  yellow  pus. 

One  Small  (Esophageal  Gland. — Showed  two  caseous 
tubercles. 

On  the  Parietal  Pleura. — Along  the  intercostal  spaces, 
particularly  on  the  right  side,  were  rows  of  pinkish,  vas- 
cular, slightly  elevated,  villousdike  vegetations.  On 
cutting  through  them  there  was  no  underlying  evidence  of 
tubercle. 

Similar  vegetations  were  seen  on  the  pleural  surface  of 
the  diaphragm,  at  the  junction  of  muscle  and  tendon. 

Heart  and  Pericardium. — Normal. 

Omentum,  Peritoneal  Surface  of  Diaphragm. — Normal. 

Liver. — Through  the  capsule  and  throughout  the 
liver  substance  were  seen  numbers  of  minute  yellow  specks 
similar  to  those  seen  in  the  liver  of  Heifer  30,  but  smaller 
and  less  numerous.  With  the  exception  of  these  the  liver 
was  normal. 


Kidneys. — Each  weighed  12 
surface  and  on  section. 


ozs. 


Normal    on    the 


Spleen. 
tubercle. 


-Weighed  26  ozs. 


No  macroscopic  evidence  of 


Tongue,  Tonsils,  Pharynx,  Larynx,  Trachea,  Intestines, 
Mesenteric  Glands,  Udder,  Supramammary  Lymphatic 
Glands, Ovaries,  Fallopian  Tubes  and  Uterus. — Normal. 

Various  Lymphatic  Glands  : 

Right  and  Left  Precrural,  Right  and  Left  Popliteal, 
Right  and  Left  Axillary,  Right  and  Left  Prescapular, 
Left  Cervical,  Iliac. — Normal. 

Microscopic  Exa min ation. 

Smear  preparations  were  made  from  : — 

Right  Bronchial  Gland,  Posterior  Mediastinal  Gland \ 

Small  Tubercle  from  Lung,  Large  Tumour  from  Right 

Lung,  Liver,  Vegetations  on  Diaphragm  and  Parietal 

Pleura. 

In    none    of    the    films    were   tubercle   bacilli   found, 

although  diligently  sought  for. 

Animals  Inoculated. 

Three  guinea-pigs  were  inoculated  each  with  1  cc.  of  an 
emulsion  made  from  six  tubercles  removed  from  a  left 
bronchial  gland,  two  subcutaneously  and  one  intraperi- 
toneally  ;  all  died  of  general  tuberculosis,  the  first  two  in 
73  and  55  days  respectively,  the  third  in  71)  days. 
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HEIFER  30. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  mammary  gland  of  Cow  40. 

Dose — 10  cc.  (number  of  bacilli  not  estimated). 

Date— December    31st,    1902. 

Weight — 5  cwts.  1  qr.  26  lbs. 

Age — 1  year  8  months. 

Killed — April  25th,  1903.     115  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  the  left 
Hank. 

On  February  10th.  1903,  41  days  after  inoculation,  there 
•was  a  hard  spherical  swelling  measuring  about  3^  in.  in 
diameter  ;  the  precrural  gland  just  above  it  was  hard, 
prominent,  and  about  3J  in.  in  length.  The  tumour 
increased  in  size,  and  on  March  4,  1903,  measured  6  in. 
I  iv  4J  in.  by  3  in.  ;  it  was  very  hard  and  heavy  and  slightly 
tender  to  the  touch  ;  the  skin  over  the  posterior  part 
showed  a  small  superficial  ulcer ;  the  precrural  gland 
measured  4  in.  in  length  by  3  in.  in  breadth.  Subse- 
quently both  the  tumour  and  the  gland  diminished  in  size. 

During  the  month  of  February  the  heifer  showed  slight 
signs  of  illness  ;  her  appetite  was  not  good  and  she  became 
distinctly  thinner  ;  movement  of  the  left  hind  leg  ap- 
peared to  cause  her  pain  ;  during  the  first  3  or  4  days  in 
February  she  was  constantly  shivering. 

In  March  her  condition  began  to  improve  ;  she  slowly 
increased  in  weight,  and  when  killed  on  April  25th,  1903, 
appeared  to  be  in  moderately  good  health. 


Tuberculin   '/'•  ste. 

February  25th,  1903,  50  days  after  inoculation.  Posi- 
tive. Rise  of  temperature,  2*4°  C.  There  was  a  well- 
defined  cedematous  swelling  at  the  seal  of  inoculation  ; 
there  were  also  marked  constitutional  symptoms — in- 
creased respiration,  rigors,  etc.  • 

March  23rd,  1903,  82  days  after  inoculation.  Positive. 
Rise  of  temperature,  2-7°  C. 

Weights. 

During  the  first  month  the  heifer  gained  16  lbs.  in 
weight ;  from  January  27th  to  March  4th  there  was  a 
loss  of  105  lbs.  ;  during  the  rest  of  the  experiment  there 
was  a  slow  gradual  increase  in  weight. 

cwt. 
January  1st,  1903    ...         -5 
January  27th,  1903  -         -         -     5 

March  4th,   1903       -         -         -         -     4 
March  21st,   1903      -         -         -         -     4 

Loss  in  weight  during  the  experiment. — 2  qrs.  9  lbs. 


qrs. 

lbs. 

1 

26 

2 

14 

2 

21 

3 

17 

JANUARY 


Temperature. 


FEBRUARY 
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During  the  remainder  of  the  experiment  the  temperature  was  normal. 


POST-M  ORTEM  EXAMINATION. 

General  Condition. — Slightly  emaciated. 

Local  Lesion.— The  local  lesion  was  globular,  and 
adherent  to  the  skin.     In  one  part  there  was  a  scab. 

On  section  the  local  lesion  measured  5  in.  long  by  over 
2  in.  deep,  and  showed  a  central  cavity  3  in.  by  1J  in., 
containing  thin  liquid  and  an  almost  completely  separated 
slough  of  yellow  caseous  matter.  Surrounding  the  cavity 
was  very  thick  connective  and  muscular  tissue,  in  which 
•were  numerous  discrete  caseous  tubercles. 

Left  Precrural  Gland. — Was  greatly  enlarged,  and 
measured  4  in.  by  3  in.  by  2£  in.  In  front  of  it  was  another 
smaller  gland  measuring  1£  in.  by  1  in.,  which  on  section 
showed  three  or  four  largish  nodules  of  caseous  tubercle 
in  the  cortex.  The  large  gland  on  section  was  completely 
occupied  by  caseous  matter,  which  in  parts  was  gritty. 

Thorax : 

Lungs. — In  the  lung  tissue  could  be  felt  several  large 
masses  of  tubercle,  some  forming  a  projection  on  the 
surface.  On  section  they  were  grape-like  masses,  caseous, 
and  surrounded  by  fibroid  tissue.  Some  of  these  nodules 
on  section  were  an  inch  in  diameter,  others  were  quite 
small.     The  lung  tissue  in  between  the  nodules  was  normal. 


The  nodules  were  only  sparsely  scattered  through  the 
lung  substance.  All  were  discrete  on  section,  some 
standing  out  from  the  lung  tissue. 

Pericardium. — Normal  in  appearance. 

Valves  and  Muscle  Substance  of  Heart. — Normal. 

Posterior  Mediastinal  Gland. — Was  not  obviously  en- 
larged. On  section  there  were  seen  three  or  four  nodules 
of  tubercle,  one  of  which  was  half  an  inch  in  diameter. 
A  small  gland  in  front  of  this  was  normal.  Another  small 
gland  in  front  of  the  latter  was  also  normal. 

Other  small  glands  along  oesophagus  ;  of  these  one 
showed  two  nodules  of  tubercle,  another  showed  one  : 
the  rest  were  normal. 

Left  Bronchial  Gland. — Showed  on  section  several 
nodules  of  caseous  tubercle  in  the  cortex. 

Right  Bronchial  Gland. — Also  showed  on  section 
nodules  of  caseous  tubercle  in  pirts. 

Abdomen : 

Omentum. — Normal. 

Liver. — The  liver  showed  on  its  under  surface  two 
projecting  nodules,  which  on  -eetion  were  seen  to  be 
composed  of  a  fibrous  wall  and  caseous  interior. 


72 


On  tht^  upper  surface  of  the  liver  were  two  nodules, 
similar  to  those  on  the  lower  surface. 

On  Bection  the  liver  substance  showed  numerous  small 
tubercles,  showing  through  the  capsule  as  white  specks. 

Portal  Glands. — The  glands  in  the  hilum  of  the  liver 
showed  no  tubercles. 

Spleen. — Weighed  1  Lb.,  12  oz. ;  it  was  somewhat 
enlarged,  and  showed  some  projecting  nodules,  whfch 
on  section  were  caseous,  with  calcareous  particles. 
Many  of  these  could  be  felt  throughout  the  substance  of 
rhe  spleen. 
Kidneys  : 

Right. — Normal  on  surface  and  on  section. 
Left. — Normal. 
(hie    Suprarenal    Lymphatic    Gland.     Normal. 

Alimentary  Tract: 

Tongue,  Tonsils,  Larynx  and  Trachea,  and  Posterior 
Pharyngeal  Gland,  Oesophagus. — Normal. 

Small  Intestine. — In  the  small  intestine,  near  the 
cseoum,  was  a  small  erosion  of  the  mucous  membrane, 
measuring  %  in.  by  h  in.  ;  effused  blood  in  the  base  and 
margin  ;  no  thickening  of  the  edges  or  base.  The  peri- 
toneum over  it  was  normal,  and  there  were  no  tubercles. 

Large  Intestine. — Normal. 

Mesen teric  Glands. — Normal. 


Cervical  Gland*. — Beneath  the  skin  of  the  right  neck 
was  a  gland  about  1  in.  long,  |  in.  broad,  which  on  section 
showed  caseous  tubercle  throughout. 

Mamma. — The  mamma  on  section  exuded  thin,  milky 
fluid  and  soft  white  masses  which  looked  like  clots  of 
casein. 

Supramammary  Lymphatic  Glands,  Ovaries,  Uterus  and 
Fallopian  Tubes. — Normal. 

Various  Lymphatic  Glands  : 

Right  and  Left  Prescapular,  Right  and  Left  Gluteal, 
Right  and  Left  Axillary,  Right  and  Left  Popliteal, 
Right  Precrural. — Normal. 

Microscopic  Examination. 

Smear  preparations  were  made  from  : — 

Local  Tumour,  Precrural  Gland  (Emulsion),  Lung, 
Liver,  Spleen,   Anterior  Mediastinal  Gland. 

A  few  tubercle  bacilli  were  found  in  the  emulsion  from 
the  precrural  gland,  but  in  no  other  preparation. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  precrural  gland  and 
inoculated  into  a  Jersey  Calf  and  Heifer  and  a  Shorthorn 
Heifer,  the  dose  in  each  case  being  10  c.c.  equivalent  to 
116,000  tubercle  bacilli. 

Four  guinea-pigs  were  inoculated  with  l'O  c.c.  of  the 
same  emulsion  ;  all  died  of  general  tuberculosis  in  from  51  > 
to  91  days. 
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HEIFER  28. 
Subcutaneous — Inoculation  of  an  emulsion  made  from  the  precrural  gland  of  Heifer  30. 
Dose — 116,060  tubercle  bacilli  in  10  cc.  of  emulsion. 
Date— April   25th,    1003 
Age — 2  years. 
Killed — September  5th,    1903.     133   days   after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  25th,  1903. 

Three  days  after  inoculation  there  was  a  slightly  raised 
cedematous  swelling  4  in.  by  3  in.  ;  this  gradually  de- 
creased in  size  and  for  some  time  there  was  a  small, 
indefinite  thickening.  On  June  20th,  54  days  after  in- 
oculation, no  tumour  could  be  felt  at  the  seat  of  inocula- 
tion. The  prescapular  gland  was  difficult  to  palpate 
on  account  of  the  large  amount  of  surrounding  fat,  but 
in  the  early  part  of  the  experiment  was  a  little  enlarged. 
There  was  no  alteration  in  the  general  health  of  the 
animal  during  the  experiment,  and  the  temperature 
remained  normal  throughout. 

Weights. 

During  the  first  fortnight  there  was  a  slight  loss  in 
weight;  then  for  ten  weeks  the  weight  fluctuated; 
subsequently  there  was  a  steady  gain. 

cwt.  qrs.   lbs. 

April  28th,  1903    -         -         -         -     5  1       27 

.May  12th,  1903      -         -         -         -     5  118 

June  2nd,  1903                                   -     5  2         1 

June  9th, 1903       ....     5  3         7 

July  21st,  1903      -         -         -         -     5  2       22 

September  1st,  1903     -         -         -     6  1       10 

Gain  in  weight. — 3  qrs.  l.llbs. 

Average  gain  per  week. — 5 '29  lbs. 

POST-MORTEM  EXAMINATION. 

Condition. — The  carcass  was  in  very  good  condition,  and 
there  were  large  deposits  of  fat  everywhere,  particularly 
around  the  kidneys  and  in  the  omentum  and  mesentery. 

At  the  seat  of  inoculation  of  the  tuberculin  on  the 
right  side  of  the  neck  (tuberculin  inoculated  thirty-six 
hours  previously)  there  was  a  well  defined  cedematous 
swelling  seven  inches  long,  three  and  a  half  inches  broad, 
and  nearly  an  inch  thick. 

Local  Lesion. — At  the  seat  of  inoculation  of  the 
emulsion  on  the  left  side  of  the  neck  no  tumour  could  be 
seen  or  felt.  After  reflecting  the  skin  from  the  whole  of 
the  left  side  of  the  neck,  careful  search  in  the  subcutane- 
ous tissues  failed  to  reveal  the  smallest  tuberculous  lesion. 

Left  Prescapular  Gland. — Weighed  1  oz.  and  measured 
2  in.  by  1^  in.  In  the  cortex  at  one  extremity  of  the  gland 
were  felt  two  hard  nodules  the  size  of  swan  shot.  The 
nodules  were  preserved  for  inoculation  into  guinea-pigs, 
and  when  subsequently  cut  into  showed  yellow  caseous 
centres  with  calcareous  points. 

Right  Prescapular  Gland. — Was  enlarged,  and  weighed 
two  ounces.  On  section  the  tissue  was  oedematous,  and 
presented  in  the  cortex  numerous  petechial  haemorrhages. 

Right  Prepectoral  Gland. — Was  similarly  enlarged. 
Around  the  two  latter  glands  there  was  a  considerable 
amount  of  oedema  fluid. 

Thorax. 

Lungs. — Both  posterior  lobes  showed  beneath  the 
capsule  and  evenly  distributed  throughout  the  substance 
numerous  small  petechial  haemorrhages. 

On  the  superior  surface  of  the  left  posterior  lobe  there 
projected  two  dark  pea-sized  nodules  with  yellow 
caseous  centres;  a  similar  but  smaller  tubercle  was  seen 
on   the   anterior   surface. 

In  the  middle  of  the  left  posterior  lobe  there  was  a 
firm  mass  weighing  4  ozs.  (when  freed  from  surrounding 
lung)  and  measuring  3^  in.  by  If  in.  by  1£  in.  On  section 
the  whole  tumour  was  composed  of  yellow  caseous 
material    divided    into    lobules    by  fibrous  septa :  much 


of  the  caseous  tissue  had  undergone  greal    softening; 
in  the  still  unsoftencd  part-  calcareous  particles  eould 

be  left.     Surrounding  the  whole  mass  was  ;i  thin  fibrous 
capsule. 

In  the  immediate  neighbourhood  of  the  tumour  there 
were  two  small  shotty  tubercles. 

On  the  diaphragmatic  surface  of  the  right  posterior 
lobe  there  was  a  dark  tubercle,  the  size  of  a  small  pea, 
with  a  yellow  caseous  centre. 

The  cephalic  and  right  middle  lobes  were  normal. 

The  Long  Mediastinal  Gland. — Weighed  2j  ozs.,  and 
had  at  its  anterior  end  two  spherical  nodules,  a  large  one 
1J  in.  in  diameter,  and  a  small  one  £  in.  in  diameter. 
On  section  the  nodules  were  entirely  composed  of  yellow 
caseo-calcareous  substance.  The  posterior  half  of  the 
gland  was  normal. 

The  gland  in  front  of  this  had  a  caseo-calcareous 
nodule  1  in.  by  J  in.,  and  a  pea-sized  yellow  tubercle  in 
the  cortex. 

A  third  dorsal  mediastinal  gland  and  a  ventral  medias- 
tinal gland   were   entirely   caseo-calcareous. 

Left  Bronchial  Gland. — Formed  a  conspicuous  irregular 
tumour  in  the  arch  of  the  aorta  :  freed  from  fat  it  weighed 
nearly  15  ozs.,  and  measured  5  in.  by  4|  in.  by  (about) 
2  in.  On  section  it  was  wholly  composed  of  yellow  caseo- 
calcareous  material,  which  in  the  central  parts  of  the 
gland  had  undergone  softening,  forming  at  one  part  a 
caseous  abscess  J  in.  in  diameter.  The  caseated  tissue 
was  intersected  by  bands  of  fibrous  tissue. 

Right  Bronchial  Gland. — Was  deeply  congested  and 
obviously  enlarged,  but  showed  no  tubercle. 

Pleura,  Diaphragm,  Heart, — Noimal. 
Abdomen. 

Omentum  and  Peritoneum, — -Normal. 

Liver. — Weighed  9  lbs.  14  ozs. — In  various  parts  of  the 
substance,  chiefly  close  to  the  capsule,  were  a  few  small 
areas  made  up  of  minute  yellow  points — fatty  degenera- 
tion (?). 

Kidneys  (each  weighed  14 ozs.),  Spleen  (1  lb.  14ozs.). — 
Normal. 

Hepatic  Lymphatic  Glands,  Tongue,  Pharynx,  Tonsils. 
Larynx,  Pharyngeal  Glands,  Submaxillary  Glands , 
Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — Normal. 

Intestines,  Mammary  Gland. — Normal. 

Various  Lymphatic  Glands,  Left  Prepectoral,  Axillary,. 
Cervical,  Precrural,  Popliteal,  Iliac,  Lumbar,  Ischiatic, 
Gluteal. — No  tubercle. 

(The  lymphatic  glands  in  all  parts  of  the  body 
showed  petechial  haemorrhages  in  the  cortex  ;  some,  as 
in  the  case  of  the  iliac,  supramammary  and  cervical 
glands,  were  intensely  congested.) 

Microscopic  Examination  (Smear  preparations)  : 

Emulsion  of  Nodules  from  Left  Prescapular  Gland, 
Emulsion  from  Left  Bronchial  Gland.— Tubercle  bacilli. 

Large  Nodule  from  Lung. — Tubercle  bacilli  (?) 

Small  Tubercle  from  Lung. — No  tubercle  bacilli. 

Mediastinal  Gland. — Tubercle  bacilli. 
Guinea-Pigs  Inoculated. 

With  Emulsion  from  Left  Prescapular  Gland. — Nos. 
540  and  541,  intraperitoneally,  died  of  general  tuber- 
culosis in  43  and  86  days  respectively. 

With  Emidsion  from  Left  Bronchial  Gland. — Nos.  542 
and  543,  subcutaneously,  died  of  general  tuberculosis 
38  and  41  days  respectively. 

With  Emidsion  of  Spleen. — No.  544.  Killed  87  days ; 
no  tuberculosis. 
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SHORTHORN  HEIFER  98. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  precrural  gland  of  Heifer  30- 

Dose — 10  cc.  containing  about  116,660  tubercle  bacilli. 

Date— April  25th,   1903. 

Age — 1£  years. 

Weight— 6  cwt.  1  qr.  18  lbs. 

Killed — September  9th,  1903.     137  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  25th,  1903. 

Twenty-four  days  after  inoculation  there  was  a  hard 
ill-defined  swelling  2  in.  in  diameter.  On  May  29th, 
34  days  after  inoculation,  the  swelling  measured  3  in.  by 
2J  in.  ;  it  infiltrated  the  muscles  but  the  skin  was  move- 
able over  it  ;  the  prescapular  gland  was  enlarged  and 
hard,  but  could  not  be  measured  on  account  of  the  large 
amount  of  surrounding  fat.  Later  a  cord-like  prolong- 
ation was  felt  extending  from  the  anterior  extremity ;  the 
tumour  now  measured  7  in.  in  length  by  2f  in.  in  breadth. 
The  central,  thicker  part  of  the  tumour  increased  in  width 
and  about  the  middle  of  August  began  to  assume  a 
a  rounded  shape.  On  September  7th,  there  was  a  promi- 
nent hemispherical  swelling  5  in.  in  diameter ;  the  pre- 
scapular gland  could  not  be  felt. 

There  was  no  alteration  in  the  general  health  of  the 
animal  during  the  experiment  and  the  temperature  re- 
mained normal. 

Tuberculin  Tests. 

July  8th,  1903. — 74  days  after  inoculation.  Positive. 
Rise  of  temperature  2*4°  C. 

September  3rd,  1903. — 131  days  after  inoculation. 
Positive.     Rise  of  temperature  2  -0°  C. 

Weights. 

During  the  middle  fortnight  of  July  there  was  a  loss  in 
weight  of  19  lbs.  ;  otherwise  there  was  a  steady  progres- 
sive increase. 


April  28th,  1903      - 
July  7th,  1903 
July  21st,  1903 
September  8th,  1903 

Gain  in  weight. — 1  cwt.  3  qrs. 

Rate  of  gain  per  week. — 10*85  lbs. 


POST-MORTEM    EXAMINATION. 

Carcass  in  fine  condition  ;  very  fat.  At  the  seat  of 
inoculation  of  the  tuberculin  five  days  previously  there 
was  still  a  small  amount  of  oedema. 

At  the  seat  of  inoculation  of  the  emulsion  there  was  a 
prominent  hemispherical  tumour  4f  in.  in  diameter ; 
the  tumour  was  smooth  and  fluctuant,  and  the  skin  was 
adherent  over  it. 

On  section  the  tumour  was  seen  to  be  a  thin-walled 
cyst,  flattened  where  in  contact  with  the  muscle  wall, 
containing  a  thick  viscid  light  brownish  purulent  fluid  ; 
the  wall  of  the  cyst  was  fibrous,  J  of  an  in.  in  greatest 
thickness,  and  was  closely  connected  with  the  skin  on 
the  one  hand  and  with  the  muscle  on  the  other  ;  the 
cavity  measured  internally  about  3£  in.   by  3$   in.   by 


cwt. 

qrs. 

lbs 

-     6 

1 

18 

-     7 

2 

5 

-     7 

1 

14 

-     8 

1 

7 

17  lbs. 

If  in.  ;  the  internal  surface  of  the  cyst  wall  was  smooui 
and  covered  in  various  places  with  a  thin  layer  of  lymph, 
and  showed  several  superficial  yellow  entirely  softened 
tubercles,  the  size  of  wheat  grains. 

Left  Prescapular  Gland. — Weighed  3|  ozs.,  and  was 
4  in.  long.  In  its  upper  part  were  some  rounded  cystic 
swellings,  and  yellow  tubercles  were  seen  through  the 
capsule.  On  longitudinal  section  the  cortex  of  the  gland 
in  the  upper  part  was  found  to  contain,  besides  several 
small  softened  yellow  tubercles,  five  cavities,  the  smallest 
one  the  size  of  a  pea,  the  largest  an  inch  in  diameter.  The 
contents  of  the  cyst  were  thick,  yellowish  white  and 
tenacious.  The  wall  of  one  of  the  large  cysts  was  one 
J  of  an  inch  thick,  the  outer  part  being  composed  of  fibrous 
tissue,  the  inner  of  pinkish  granulation  tissue. 

The  lower  part  of  the  gland  was  unaffected. 

One  Left  Prepectoral  Gland. — The  one  nearest  the  local 
lesion,  was  slightly  enlarged,  and  on  section  showed 
about  fifteen  to  twenty  discrete  yellow  softened  tubercles  ; 
there  was  no  calcification. 

Two  adjacent  prepectoral  glands  were  normal. 

Right  Prescapular  Gland. — Weighed  2f  ozs.  On  section 
the  tissue  was  intensely  congested  and  oedematous,  with 
numerous  petechial  haemorrhages  scattered  throughout. 

Right  Axillary  Glands. — Showed  a  few  petechial 
haemorrhages  in  the  cortex. 

Spleen  (weighed  1J  lbs.),  Liver  (weighed  13  lbs.  4  ozs.), 
Kidneys  (each  weighed  16  ozs.) — Normal  on  surface  and 
on  section. 

Suprarenal  Bodies. — Normal. 

Lungs,  Mediastinal  Glands,  Heart,  Pericardium,  Omen- 
tum, Diaphragm,  Tongue,  Pharynx,  Tonsils,  Mammary 
Gland,  Intestines,  Mesenteric  Glands. — Normal. 

Various  Lymphatic  Glands : 

Cervical,  Posterior  Pharyngeal,  Submaxillary,  Right 
Prepectoral,  Iliac,  Lumbar,  Precrural,  Popliteal,  Gluteal, 
Ischiatic,  Hepatic. — Normal. 

Microscopical  Examination  (Smear  preparations). 

From  a  Tubercle  in  the  Wall  of  the  Abscess  Cavity. — 
A  few  tubercle  bacilli. 

Prescapular  Gland. — Tubercle  bacilli. 
Prepectoral  Gland  (Emulsion). — Tubercle  bacilli. 

Animals  Inoculated. 

Four  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  half  of]  the  left  prepectoral  gland  ;  two  of 
these,  inoculated  subcutaneously,  died  of  general  tubercu- 
losis in  46  and  48  days  respectively  ;  the  other  two, 
inoculated  intraperitoneally,  died  of  general  tuberculosis 
in  41  and  30  days  respectively. 
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CALF  102. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  precrural  gland  of  Heifer  30. 

Dose — 116,660  tubercle  bacilli  in  10  cc.  of  the  emulsion. 

Date— April  25th,    1903. 

Weight— April  25th,  1903.     2  cwts.  0  qrs.  26  lbs. 

Killed — September  22nd,  1903.     150  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  25th,  1903. 

On  May  16th,  three  weeks  after  inoculation,  there 
was  a  firm  elongated  tumour  measuring  4  in.  in  length, 
1  \  in.  in  breadth,  and  about  J  in.  in  greatest  thickness. 
On  June  30th  the  tumour  was  a  little  thicker  and 
measured  5£  in.  by  2|  in.  in  superficial  area  ;  subsequently 
it  diminished  slightly  in  size.  The  prescapular  gland  on 
June  3rd,  39  days  after  inoculation,  measured  about 
4£  in.  in  length  and  remained  practically  stationary  in 
size  during  the  rest  of  the  experiment. 

With  the  exception  of  slight  diarrhoea  for  a  few  days 
from  May  29th  to  June  3rd  there  was  no  disturbance 
in  the  general  health  ;  during  the  first  half  of  the  experi- 
ment the  calf  did  not  appear  to  grow  quite  at  the  normal 
rate. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  16  lbs.  ;  in  the  following  three  weeks  there  was  a  loss 
of  13  lbs.,  then,  after  a  slight  increase,  from  June  16th  to 
July  7th,  the  weight  remained  stationary;  subsequently 
there  was  a  practically  steady  increase  in  weight. 

cwt.    qrs.  lbs. 
April  28th,  1903  -     2        0       27 

May  12th,  1903  -     2         1       14 

June  2nd,  1903  -  -  -  -  2  1  1 
June  9th,  1903  -  -  -  -  2  1  5 
June  16th,  1903  -     2         I       14 

July  7th,  1903  -     2         1       14 

September  22nd,  1903  -         -         -     3         1         7 
Gain  in  Weight. — 1  cwt.  9  lbs. 
Average  Weekly  Increase. — 5.6  lbs. 

Temperature. 

The  temperature  remained  practically  normal  through- 
out ;  the  highest  recorded  temperature  (excluding  those 
following  the  inoculation  of  tuberculin)  was  39*6°  C. 

Tuberculin  Test. 

September  11th,  1903. — 139  days  after  inoculation 
Positive.  Rise  of  temperature  1*9°  C.  The  temperaturb 
rose  to  40'8°  C.  and  remained  high  for  3  days 

POST-MORTEM  EXAMINATION. 

Carcass  well  nourished. 

At  the  Seat  of  Inoculation. — There  was  a  subcutaneous 
thickening  5  in.  by  2  in.  On  section  this  thickening  con- 
sisted of  dense  fibrous  tissue,  studded  with  numerous 
yellow  calcareous  particles  ;  there  was  little  or  no  caseous 
tissue.  The  tumour  was  adherent  to  the  skin  and  was 
I  in.  thick.  Two  calcareous  tubercles  were  situated  in  the 
muscle  beneath  the  local  tumour. 

Left  Prescapular  Gland. — Weighed  6  oz.,  and  measured 
4  in.  by  2\  in.  by  2  in.  It  was  almost  entirely  caseous  and 
very  gritty  from  calcification  ;  the  capsule  was  thick  and 
fibrous,  and  dense  fibrous  bands  passed  in  between  the 
tuberculous  masses. 

Left  Prepectoral  Gland,  Axillary  Glands. — Normal. 

At  the  seat  of  inoculation  of  tuberculin  (eleven  days 
previously)  there  was  a  small  cedematous  patch. 

Right  Prescapular  Gland. — Weighed  2  oz.  Tissue 
cedematous. 

Abd/jmen. 

Omentum,  Peritoneum. — Normal. 

Spleen. — Weighed  1  lb.  2  ozs.  On  both  surfaces  there 
were  a  few  minute  vascular  tufts  :  the  parenchyma  con- 
tained four  tubercles,  two  closely  associated,  and  a  third 
forming  projections  on  the  diaphragmatic  surface.  One 
was  the  size  of  a  No.  4  shot,  the  others  that  of  a  small  pea  ; 
all  were  caseous  and  gritty  from  calcification. 
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Liver. — Weighed  6  lbs.  11  oz.  On  the  anterior  surface 
at  the  upper  part  of  the  sulcus  between  the  right  and  left 
lobes,  there  was  a  congeries  of  small  yellow  foci  ;  the  foci 
caused  a  distinct  roughening  on  the  surface,  and  extended 
over  a  superficial  area  half  an  inch  in  diameter,  and  a 
quarter  of  an  inch  into  the  substance  of  the  liver. 
Near  the  inferior  margin  there  was  a  yellow  nodule  ;i 
quarter  of  an  inch  in  diameter,  slightly  depressed  below 
the  surface.  On  section  it  showed  dense  caseated  tissue, 
gritty  from  calcification,  surrounded  by  a  thick  fibrous 
capsule.  In  the  parenchyma  of  the  liver  there  were  five 
similar  nodules  ranging  in  size  from  that  of  the  one  just 
described  to  a  good  sized  shot. 

Heptic  Glands.  —  One  hepatic  gland  showed  caseo- 
calcareous  tubercles  ;    two  others  were   normal. 

Right  Kidney  (11  oz.);  Left  Kidney  (10  oz.). — Normal 
on  surface  and  on  section. 

Suprarenals,  Intestines,  Gastric  Glands,  Mesenteric 
Glands,  Colic  Glands,  Tongue,  Pharynx,  Tonsils,  Trachea, 
Oesophagus. — Normal. 

Thorax. 
Lungs. — Weight  5  lbs.  4  oz.  They  contained  about 
twenty  nodules  ranging  in  size  from  three-twentieths  to 
three  quarters  of  an  inch  in  diameter  ;  the  nodules  were 
present  in  every  lobe  of  the  lung,  but  more  numerously  in 
the  posterior.  Several  projected  from  the  surface,  one  or 
two  of  the  smaller  ones  being  almost  pedunculated  ;  two 
of  the  larger  surface  nodules  were  surmounted  by  soft 
vascular  tissue.  On  section  the  nodules  were  spherical 
and  showed  a  fibrous  capsule  enclosing  dense  greyish- 
yellow  caseous  substance,  very  gritty  from  calcification. 
Two  of  the  nodules  contained  thick  caseo-pus. 

Thoracic  Glands. — The  long  superior  mediastinal  gland 
showed  six  caseo-calcareous  nodules  £  in.  in  diameter,  and 
a  caseo-calcareous  mass  f  in.  in  diameter.  The  gland  a 
little  more  anterior  had  a  similar  mass  J  in.  in  dia- 
meter ;  another  gland  showed  about  half  its  substance 
tuberculous  ;    one  gland  in  this  series  was  normal. 

Eight  Bronchial  Gland. — Was  congested,  and  contained 
in  the  cortex  a  pea-sized  calcareous  nodule. 

Left    Bronchial    Gland. — Had    two    or    three     similar 
nodules,  and  a  mass  |  in.  in  diameter. 
A  small  gland  on  the  trachea  was  normal. 
Ventral  Mediastinal  Glands. — Normal. 
Pleura. — On  the  upper  and  lower  margins  of  the  ribs 
there  were  some   pale    reddish  villous-like   growths  ;  no 
tubercles  could  be  felt  in  them.      Similar  growths  were 
seen  on  the  central  tendon  of  the  diaphragm. 
Heart,  Pericardium.— Normal. 
Testicles.  — Normal . 
Other  Lymphatic  Glands  : 

Right  Prepectoral,  Right  Axillary,  Posterior  Pharyn- 
geal, Right  and  Left  Cervical,  Submaxillary. — Normal. 
Parotid  (Right  and  Left),  Iliac  (Right  and  Left).  Lum  - 
bar  (Right  and  Left),  Precrural  (Right  and  Left).  Pop- 
liteal   (Right    and,    Left),    Gluteal    (Right   and    Left) 
Ischiatic  (Right  and  Left). — Normal. 
Microscopical  Examination  (Smear  Preparations). 
Emulsion  of  Prescapular  Gland. — A  few  tubercle  bacilli. 
A  Spleen  Tubercle,  a  Liver  Nodule,  a  Lung  Nodide,  a 
Mediastinal  Gland. — No  tubercle  bacilli. 
Animals  Inoculated. 
An  emulsion  was  made  from  the  left  prescapular  gland, 
4  ozs.  of  the  gland  being  used  ;    the  emulsion  after  filtra- 
tion amounted  to  50  cc. 

This  emulsion  was  used  to  inoculate  two  calves  (Nos. 
126  and  128)  and  four  guinea-pigs  ;  the  calves  received 
each  20  cc,  the  guinea-pigs  each  1  cc. 

All  the  guinea-pigs  died  of  general  tuberculosis ;  two. 
inoculated  subcutaneously,  in  65  and  35  days,  and  two, 
inoculated  intraperitoneally,  in  22  and  31  days. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion made  from  a  liver  nodule  remained  healthy. 
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CALF  128. 
Subcutaneous— Inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  102. 
Dose— 1 10,000  tubercle  bacilli  in  20  cc.  of  the  emulsion. 
Date    September  22nd,   1903. 
Age—  10i   weeks. 
Killed. — November  25th,   1903.     04  days  after  inoculation. 


Clinical   History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
oJ  the  neck  on  September  22nd,  1903. 

Four  days  later  there  was  a  slightly  raised  swelling 
2  in.  bv  2.1  in.  with  a  narrow  prolongation  from  the  inferior 
extremity  ;  the  prescapular  gland  was  slightly  enlarged. 
On  October  13th,  three  weeks  after  inoculation,  there  was 
a  triangular  tumour  measuring  5 £  in.  in  greatest  length, 
3]  in.  in  greatest  width  and  about  1£  in.  in  thickness  ; 
the  prescapular  gland  was  over  4  in.  in  length. 

The  tumour  continued  to  grow  and  attained  a  very  large 
size  ;  on  October  30th  it  measured  9  in.  by  6^  in.  by  about 
5  in.  in  greatest  thickness  ;  it  was  moulded  to  and  partly 
concealed  a  considerably  enlarged  prescapular  gland  ; 
the  dewlap  and  tissues  around  the  lower  part  of  the 
tumour  had  become  very  cedematous. 

The  tumour  increased  in  size  still  further  and  became 
imited  to  the  prescapular  gland. 

The  calf  remained  in  moderately  good  health  until 
about  November  12th,  1903.     On  this  date  the  respira- 


tions were  noticed  to  be  slightly  increased  and  the  appetite 
was  poorer  ;   the  calf  appeared  also  to  have  lost  flesh. 

The  symptoms  quickly  became  more  acute  ;  the 
respirations  increased  in  frequency  and  finally  became 
very  laboured  and  there  were  frequent  paroxysms  of 
coughing  ;  the  calf  became  very  weak  and  emaciated 
and  was  killed  when  very  ill  on  November  25th,  1903. 

Weights. 


cwt. 

qrs. 

lbs. 

September  29th,  1903  - 

- 

1 

0 

0 

October  6th,  1903 

- 

-     1 

0 

10 

October  13th,  1903       - 

- 

1 

0 

5 

October  27th,  1903 

- 

1 

0 

12 

November  3rd,  1903     - 

- 

1 

0 

14 

November  10  and  17th,  1903 

1 

0 

5 

November  24th,  1903    - 

. 

•     0 

3 

24 

Loss  in  weight.- — 4  lbs. 

Tuberculin 

Test. 

November     3rd,     1903.     32 

days 

after 

inoculation 

)sitive.     Rise   of   temperature  0*9°C. 

SEPTEMBER 

22  27  2 


Temperature. 
OCTOBER 


NOVEMBER 
fS         2/ 


POST-MORTEM  EXAMINATION. 

Carcass. — Much  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck,  immediately 
in  front  of  the  shoulder,  there  was  a  large  firm  tumour 
somewhat  rectangular  in  shape  ;  the  skin  over  it  was 
intimately  adherent,  and  in  several  places  was  fissured  and 
necrosed,  forming  ha?morrhagic  scabs  that  could  be 
partially  detached. 

On  removal  the  prescapular  gland  was  found  to  be 
attached  to  the  tumour  and  to  be  partly  embedded  in 
its    substance. 

The  tumour,  with  the  skin  and  gland,  weighed  4  lbs. 
12  ozs.  The  tissues  surrounding  the  tumour  and  pre- 
pular  gland  were  very  cedematous,  and  contained 
many  discrete  caseous  tubercles  ;  the  cedematous  in- 
filtration extended  into  the  dewlap. 

On  section  the  tumour  measured  8  in.  by  7  in.  by  3£  in., 
and  showed  beneath  the  skin,  for  a  depth  of  1J  in.,  dense 
pinkish  yellow  caseo-necrotic  tissue  containing  here  and 
there  minute  opaque  yellow  gritty  points,  and  in  the  deeper 
parts  closely  .set  (in  places  confluent)  nodules  of  tissue 
Bimilar  to  the  above,  surrounded  by  a  small  amount  of 
dense  congested  fibroid  tissue;  in  the  former  there  was 
near  the  skin  a  small  area  of  commencing  softening. 
The  skin  and  the  subcutaneous  tissue  were  infiltrated 
with  tubercle,  congested,  and  here  and  there  hsemorrhagic. 
Left  Prescapiil'ir  (Hand. — Measured  5  in.  by  2\  in.  by 
2\  in.,  and  weighed  ahout  L2  OZ.  (only  half  was  weighed). 
On  section  the  gland  was  caseous  throughout,  consisting 
of  ti  ue  re  enabling  thai  described  in  the  local  tumour; 
the  capsule  was  thickened,  adherent  to  the  tumour,  and 
presented  a  number  of  caseous  foci. 

At   the  inferior  extremity  "f  the  gland,  extending  from 

i  into  the  dewlap,  there  was  a  mass  of  firm  fibroid  tissue 


(2  in.  across)  closely  beset  with  confluent  caseous  tubercles  : 
in  the  lower  part  of  this  mass  a  gland  (prepectoral)  f  in. 
in  diameter  was  embedded  ;  the  gland  on  section  showed 
a  dense  yellow  caseous  part  and  a  broad  peripheral  part 
of  more  translucent  tissue  with  caseous  foci ;  the  capsule 
of  this  gland  was  very  thickened,  contained  caseous  foci, 
and  merged  into  the  surrounding  fibrous  tissue. 

A  second  prepectoral  gland,  flattened,  1  \  in.  by  \\  in. , 
showed  in  the  cortex  very  numerous  discrete  yellow 
foci  and  a  grey  caseating  mass  J  in.  in  diameter.  A  third 
prepectoral  gland  showed  in  the  cortex  a  caseous  mass 
|  in.  long  and  a  number  of  minute  caseous  foci. 

Between  the  tumour  and  the  prepectoral  glands  there 
were  some  thickened  caseous  lymphatic  vessels ;  one 
caseous  lymphatic  entered  the  thorax. 

Left  Axillary  Gland. — Disc-shaped,  \\  in.  by  \  in., 
presented  in  the  cortex  a  considerable  number  of  minute 
discrete  yellow  foci. 

Cervical  Glands. — A  gland  on  the  left  side  of  the  trachea, 
the  size  of  a  filbert,  contained  a  caseous  nodule  and 
yellow  foci. 

Abdomen. 

Omentum. — Completely  devoid  of  fat.  Vessels  con- 
gested. Presented  on  its  inferior  surface  a  number  of 
tubercles  ranging  in  size  from  a  mustard  seed  to  a  wheat- 
grain  ;  the  larger  tubercles  were  sessile  and  caseous 
cent  rally.  On  the  surface  of  the  omentum,  in  contact 
witli  the  rumen,  there  was  a  tubercle  similar  to  the  latter 

Intestines,   Peritoneum. — Were  hyperaemie. 

S i ,! ten.— Weighed  7  oz.  The  pulp  was  crowded  with 
nodules  ranging  in  size  from  2  to  5  mm.  in  diameter. 
When  cut  into  these  showed  a  translucent  periphery  and 
a  yellowish  cent  re,  one  or  two  containing  minute  calcareous 


CALF  128.    Subcutaneous.    Virus  B.  I. 

Local  lesion  and  prescapular  gland,  in  transverse  section  ;  intervening  tissues  thickened 

and  infiltrated  with  caseous  nodules. 


CALF  128.    Sut  cutaneous.    Virus  B.  I. 

Mediastinal  gland,  cut  open,  and  lung  (piece  of  small  lobe),  showing  the  projecting 

subpleural  nodules. 


Vol.    I. 


{To  face  page  76.) 


CALF  128.     Subcutaneous.    Virus  B.  I. 

( !ostal  pleura,  showing  clusters  of  tubercles  in  the  fringes  along  the  margins  of 

the  ribs. 


(Tofaci  page  77.) 
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grains.     A  few  ot  tue  tubercles  caused  rounded  projections 
on  the  surface. 

£iver, — 5  lbs.  Showed  on  both  surfaces  a  considerable 
number  of  nodules  resembling  those  in  the  spleen,  and 
ranging  in  size  from  2  mm.  to  1*5  cm.  in  diameter  ;  many 
-were  just  seen  beneath  the  capsule,  others  projected 
slightly,  whilst  a  few  were  prominent,  flattened,  and 
mushroom-shaped. 

On  section  numerous  similar  nodules  were  seen 
throughout  the  parenchyma.  In  the  small  accessory 
lobe  on  the  right  side  there  was  a  caseous  mass  3  cm. 
in  diameter.  One  of  the  large  veins  near  this  presented 
on  its  internal  surface  a  number  of  small  greyish  yellow 
tubercles.  Tubercles  were  seen  in  the  walls  of  veins 
in  other  parts  of  the  liver. 

Hepatic  Lymphatic  Glands. — (Five  in  number)  enlarged, 
weighing  together  1J  oz.,  the  two  largest  2J  in.  and  2  in. 
long  respectively  ;   surfaces  nodular  ;   showed  throughout 
caseous  masses. 
Kidneys  : 

Left. — 8  oz.  Contained  in  the  cortex  several 
nodules  numbering  about  one  to  each  large  lobule  ; 
they  ranged  in  size  from  a  millet  seed  to  a  large  pea  ; 
those  of  the  latter  size  projected  slightly  from  the 
surface  and  were  somewhat  wedge-shaped  on  section. 
All  were  in  a  state  of  caseation. 

Bight.— 7  oz.       Showed  on  the  surface  about  the 
same  number  of  nodules  as    the    left.     Three    were 
large   and    projected    from    the    surface,    but    the 
majority  were  not  greater  than  a  millet  seed.     On 
radial  section  the  larger  areas  were  wedge-shaped,  and 
consisted  of  smaller  tubercles  grouped  together ;   one 
of  these  was  twice  the  size  of  the  others,  measuring  1 
crn.  at  its  widest  part,  and  occupying  the  full  width  of 
the  cortex ;  it  contained  calcareous  grains. 
Suprarenal  Bodies. — Normal. 
Thorax. 
Lungs. — Were   everywhere   beset    with   greyish   yellow 
nodules  ranging  in  size  from  1  mm.  up  to   1  cm.   in  dia- 
meter, the  majority  being  from  4  to  5  mm.     In  the  an- 
terior lobes,  where  the  nodules    were    most    numerous, 
those  near  the  surface  formed  hemispherical  projections, 
some  of  which  were  surrounded  by  grey  miliary  (pleural) 
tubercles.     On  the  ventral  surfaces  of  the  posterior  lobes, 
many  of    the    surface   nodules    formed    flattened  mush- 
roomed growths,   the  largest  I '5  cm.   in  diameter.      On 
section  the  nodules  were  caseous,   but    not    softened    or 
calcareous.     The   anterior   lobes   showed   large   areas   of 
collapse,  and  in  the  posterior  the  nodules  were  surrounded 
by  a  dark  translucent  zone.     On  the  right  side  the  con- 
tiguous surfaces  of  the  small  anterior  lobes  were  glued 
together,    but   could   be  readily  separated  except  at  a 
few  points  where  opposing  nodules   had   become   united 
by  fibrous  bands. 

Pleura. — Along  the  margins  of  the  ribs  there  was  a 
number  of  caseating  nodules  from  2  to  3  mm.  in 
diameter,  arranged  singly  and  in  clusters. 

In  the  fringes  around  the  margins  of  the  lungs  there 
were  scattered  nodules  similar  to  those  on  the  ribs. 
'  Diaphragm. — On  the  right  side  of  the  abdominal  surface 
of  the  diaphragm  there  was  a  group  of  subperitoneal 
tubercles  disposed  in  rows  parallel  to  the  fibres  of  the 
tendon  ;   on  the  left  side  there  was  one  similar  tubercle. 

On  the  pleural  surface  of  the  tendon  of  the  diaphragm, 
especially  on  the  left  side,  there  was  a  series  of  mush- 
roomed growths  1  cm.  and  less  in  diameter,  similar  to 
those  on  the  lungs,  also  some  soft  reddish  granulations. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
(seven  in  number)  were  considerably  enlarged,  and 
weighed  together  7  ozs.,  the  long  gland  (5  in.  by  2  in.)  alone 
weighing  5  ozs.  On  section  they  consisted  throughout  of 
firm  caseating  tissue  containing  here  and  there  a  cal- 
careous grain. 


The  ventral  mediastinal  glands  were  enlarged,  weighing 
together  2^  ozs.,  and  similarly  affected. 

A  gland  within  the  thorax,  on  the  left  side,  was  tubercu- 
lous throughout. 

Bronchial  Glands. — Enlarged  to  over  three  times  the 
normal  ;   were  also  uniformly  caseous. 

A  vertebral  gland  showed  a  caseous  focus. 
In  the  loose  tissues  at  the  apex  of  the  heart  there  was 
a  collection  of  discrete  yellow  tubercles. 
Pericardium  and  Heart  Muscle. — Norma]. 
Larynx,   Pharynx,  Trachea,  Tonsils,  Testicles  and  Pudic 
Glands. — Normal. 

Intestines. — Showed  no  tubercle;  subserous  vessels 
congested. 

Mesenteric  Glands. — The  mesenteric  glands  formed, 
except  at  the  anterior  and  posterior  ends,  an  unbroken 
chain  containing  here  and  there  small  caseous  nodules, 
and  grey  foci ;  two  glands  at  the  posterior  end  were 
entirely  caseous. 

Gastric  Glands. — A  gastric  gland  was  entirely  caseous  : 
a  second  one  showed  a  few  yellowish  foci. 

Colic  Gtands. — One  or  two  colic  glands  contained  minute 
foci. 

Various  Lymphatic  Glands  : 

Left  Precrural. — 1£  in.  by  J  in.  Caseous  through- 
out. 

Bight  Precrural. — No  obvious  tubercle. 
Left  Popliteal. — Normal. 

Right  Popliteal. — Contained  a  caseous  nodule, 
J  in.  in  diameter. 

Ischiatic,  Gluteal. — Normal. 

Iliac. — One  left  iliac  contained  a  caseous  nodule 
\  in.  in  diameter.  The  right  iliac  contained  two 
similar,  but  smaller  nodules.  The  gland  at  the 
bifurcation  of  the  abdominal  aorta  contained  two 
similar  nodules. 

Half  a  dozen  hsemo-lymph  glands  on  the  left  iliac 
artery  showed  no  obvious  tubercle. 

Lumbar. — Two  lumbar  glands,  each  about  the 
size  of  a  broad  bean,  nodular  on  the  surface,  contained 
confluent  masses  of  greyish  tissue  dotted  with  yellow 
points.  Two  glands  posterior  to  these,  size  of  kidney 
beans,  similarly  affected.  Two  others  showed  small 
yellow  foci. 

C celiac  Glands. — Anterior  to  the  left  kidney,  on  one 
of  the  pillars  of  the  diaphragm,  there  were  two 
glands,  one  2  in.  by  1£  in.  by  §  in.,  the  other  the 
size  of  a  Brazilian  nut,  caseous  throughout. 

Left  Retro-Pharyngeal. — Contained  a  yellow  caseous 
nodule  5  mm.  in  diameter. 

Right  Retro-Pharyngeal. — Showed  a  caseous  nodule 
1  cm.  in  diameter,  and  a  small  caseous  focus. 

Right  and  Left  Submaxillary. — Normal. 

Right  Prescapular. — Was  enlarged,  and  contained 
at  its  lower  end  a  number  of  yellow  foci. 

A  Right  Prepectoral  Gland. — Slightly  enlarged  : 
contained  a  number  of  grey  foci. 

Right  Axillary. — Normal. 

Microscopical  Examination. 

Numerous  tubercle  bacilli  were  found  in  a  smear  made 
from  the  emulsion  of  the  left  prescapular  gland,  used  to 
inoculate  guinea-pigs. 

Animals  Inoculated. 

Four  guinea-pigs  were  inoculated,  two  subcutaneouslv 
and  two  intraperitoneally,  with  an  emulsion  made  from 
the  left  prescapular  gland ;  all  died  of  general  tuberculosis, 
the  first  two  in  34  and  53  days,  the  last  two  in .  17  and  19 
days. 
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CALF  126. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  102. 

Dose — 110,000  tubercle  bacilli  in  0  cc.  of  emulsion. 

Date— September  22nd,  1903. 

Age — 10£  weeks. 

Killed — November  4th,  1903.     43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
ofjthe  neck  on  September  22nd,  1903. 

Four  days  later  there  was  a  tender  puffy  swelling. 
4  in.  by  2  in.,  and  the  prescapular  gland  was  a  little  en- 
larged. On  October  13th,  3  weeks  after  inoculation,  there 
was  a  firm  tumour,  measuring  6  in.  by  3J  in.  by  1 J  in.,  to 
which  the  skin  was  intimately  adherent  ;  the  prescapular 
gland  was  4  in.  in  length. 

On  October  23rd  the  tumour  had  attained  its  maxi- 
mum, 7  in.  by  3|  in. ,  and  seemed  to  be  adherent  to  the  pres- 
capular gland. 

On  October  20th  the  calf  vomited  immediately  after 
food  ;  with  this  exception  there  were  no  symptoms  of 
ill-health  until  October  27th.     On  this  date  he  was  noticed 


to  have  a  rough  coat  and  a  more  subdued  manner.  During 
the  next  few  days  he  became  obviously  ill  and  the  re- 
spirations were  increased  in  frequency.  He  was  killed  on 
November  4th,  before  he  had  become  acutely  ill,  in  order 
to  supply  tuberculous  material  to  inoculate  Cow  44. 


Weights. 


September  29th,  1903  - 

October  13th,  1903  - 
October  20th,  1903 

October  27th,  1903  - 

November,  3rd,  1903  - 

Gain  in  weight,  14  lbs. 


cwt. 
0 

qrs. 
3 

lbs. 
17 

0 

3 

25 

1 

0 

6 

1 

0 

0 

1 

0 

3 

Temperature. 


SEPTEMBER 
Z2  27  Z 


OCTOBER 
/2  /7 


NOV 
/ 


POST-MORTEM   EXAMINATION. 

Carcass. — In  poor  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  immediately 
external  to  the  left  prescapular  gland  there  was  a  firm 
tumour  7  in.  long  by  3|  in.  broad ;  the  skin  was  intimately 
adherent,  but  not  ulcerated. 

On  removing  and  dividing,  the  tumour  was  1£  in. 
thick  ;  the  mid  parts  consisted  of  dense  opaque  greyish 
white  tissue,  slightly  gritty  from  calcification  ;  the 
marginal,  of  pink  translucent  tissue  studded  with  grey 
cascating  tubercles. 

The  growth  involved  the  superficial  muscle  and  was 
slightly  adherent  to  the  capsule  of  the  gland. 

The  subcutaneous  tissues  around  were  cedematous. 

Left  Prescapular  Gland. — Weighed  four  ounces  and 
measured  3£  in.  by  2\  in.  by  \\  in.  On  section  it  con- 
sisted throughout  of  dense  greyish  tissue,  presenting 
small  opaque  white  foci  of  caseation,  not  appreciably 
calcareous. 

Prepecioia'  Glands. — A  rounded  prepectoral  gland  on 
the  same  side  was  enlarged  (two-thirds  of  an  inch  in 
diameter).  On  section  the  central  part  consisted  of  tissue 
resembling  that  in  the  prescapular  gland.  This  central 
part  was  surrounded  by  a  cortical  zone,  2  mm.  thick, 
from   whieli   it   was  fairly    readily  separated,   the  line  of 

.  i  ration  being  marked  by  more  opaque  yellow  tissue. 
Tin  cortical  part  was  translucent,  grey,  and  contained 
numerous  yellow  foci. 

A  second  gland,  more  deeply  situated,  showed  several 
grey  oaseating  masses;  a  third  near  the  above  was  not 
obviously  affected. 


Cervical  Glands. — One  small  gland,  the  size  of  a  large 
pea,  on  the  left  side  of  the  trachea,  contained  a  caseou3 
nodule. 

Abdomen. 

Peritoneum. — The  inferior  surface  of  the  omentum 
showed  about  ten  grey  hemispherical  tubercles,  from  1  to 
3  mm.  in  diameter. 

Peritoneum  elsewhere  normal. 

Spleen. — Weighed  five  and  a  half  ounces.  Surface 
normal.  The  pulp  contained  numerous  nodules  from 
1*5  to  3  mm.  in  diameter.  All  were  caseous  in  the 
centre,  but  not  appreciably  calcified. 

Liver. — Weighed  three  and  a  half  pounds.  Scattered 
throughout  the  parenchyma  were  numerous  nodulesr 
from  1  to  4  mm.  in  diameter.  Many  were  just  visible 
beneath  the  capsule :  others  projected  slightly.  All 
the  nodules  were  grey  and  showed  central  caseation. 
On  the  surface  there  were  also  about  twelve  greyish 
white  flattened  mushroom-like  growths,  4  to  7  mm.  in 
diameter :  these  extended  a  variable  distance  into  the 
substance. 

Hepatic  Lympfialic  Glands  (four  in  number). — Were 
enlarged  and  filled  with  grey  caseating  nodules,  many 
of  which  projected  beneath  the  capsule. 

Kidneys,  Left. — Five  ounces.  Showed  three  wedge- 
shaped  areas,  one  similar  to  those  described  above,  the 
others  projecting  from  the  surface  and  appearing  as  if 
made  up  of  a  number  of  small  grey  tubercles.  The 
cortex  also  contained  four  tubercles,  three  the  size  of 
mustard  seeds  and  one  three  or  fouir  times  larger. 
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Right. — Five  ounces.  On  stripping  off  the  capsule 
-there  were  seen  three  pale  areas,  about  a  quarter  of  an 
inch  in  diameter.  These  on  section  were  wedge-shaped 
and  had  a  grey  translucent  homogeneous  appearance. 
The  cortex  also  contained  five  grey  caseating  tubercles, 
-the  size  of  mustard  seeds  ;  four  of  these  were  seen  on  the 
surface,  one  causing  a  projection. 

Right  and  Left  Suprarenal  Bodies. — Normal. 

The  Left  Lumbar  Gland  was  enlarged.  The  cortex 
•showed  grey  masses  containing  yellow  foci. 

A  gland  on  the  right  side  was  similarly  affected.  A 
second  gland  on  the  right  side  was  not  apparently 
tuberculous. 

Iliac  Glands. — The  left  iliac  gland  showed  a  small  grey 
•focus. 

The  glands  on  the  right  side,  and  those  at  the  bifurcation 
of  the  aorta,  contained  no  visible  tubercles. 

Thorax. 

Lungs. — Were  crammed  with  grey  nodules,  ranging 
in  size  from  1  to  5  mm.  in  diameter  :  the  nodules  were 
more  numerous  in  the  anterior  lobes  (particularly  the 
right),  where  they  were  surrounded  by  reddish  collapsed 
areas.  The  nodules  were  all  caseous,  and  most  had  a 
zone  of  congestion  around  them.  A  few  of  the  subpleural 
nodules  formed  small  mushroom -like  outgrowths  on 
the  surface  :  in  the  posterior  lobes  two  or  three  single 
lobules  were  completely  consolidated  and  showed  caseous 
points. 

In  the  dorsal  part  of  the  right  posterior  lobes,  just 
beneath  the  pleura,  there  was  a  rounded  firm  nodule 
(glandular  ?)  1  cm.  in  diameter,  which  on  section  showed 
grey  translucent  tissue  containing  yellow  foci. 

Pleura. — The  fringes  along  the  anterior  margins  of  the 
posterior  lobes  and  the  posterior  margins  of  the  lobes 
immediately  anterior  contained  small  hard  grey  tubercles. 

Along  the  margins  of  a  few  of  the  ribs  there  were  similar 
grey  tubercles. 

Two  grey  tubercles  (size  of  a  No.  4.  shot)  were  seen  on 
the  pleural  surface  of  the  pericardium. 

Mediastinal  Glands  (five). — Were  enlarged,  weighing 
together  six  ounces.  The  long  mediastinal  gland  measured 
4  in.  by  1  \  in.  With  the  exception  of  the  part  at  the  lower 
end  the  cortex  was  entirely  occupied  by  dense  greyish 
white  caseous  masses  presenting  small  opaque  yellow 
foci  of  beginning  calcification.  The  glands  anterior  to 
this  were  similarly  affected ;  the  tissues  around  the  glands 
were  oedematous. 

Left  Bronchial  Gland. — Was  enlarged  and  weighed  two 
ounces. 

Right  Bronchial  Gland. — Was  enlarged  to  about  three 
times  the  normal.  Both  on  section  resembled  the 
mediastinal  glands. 


Four  small  glands  along  the  oesophagus  contained 
caseous  tubercles. 

Heart,  Pericardium. — Normal. 
Tongue,  Pharynx,  Larynx,  Tonsils. — Normal. 
Left  Posterior  Pharyngeal  Gland. — Contained  a  caseous 
congested  tubercle  the  size  of  a  small  shot. 

Right  Submaxillary  Gland. — Contained  a  similar  tubercle. 

Mesenteric  Glands. — Eight  mesentric  glands  in  various 
parts  of  the  mesentery,  three  at  the  ileo-caecal  end,  showed 
small  grey  tubercles. 

Gastric  Glands. — One  gastric  gland  contained  about 
half  a  dozen  similar  tubercles ;  a  second  gastric  gland 
contained  one  grey  caseating  tubercle. 

Intestines. — Normal  throughout. 

Testicles. — Normal. 

Various  Glands  : 

Right  and  Left  Precrural,  Right  and  Left  Popliteal, 
Ischiatic  and  Gluteal,  Parotid,  Left  Submaxillary, 
Right  Posterior  Pharyngeal,  Axillary,  Right  Pre- 
pectoral,  Glands  along  Right  side  of  Trachea. — Normal. 

At  the  seat  of  inoculation  of  the  tuberculin  on  the 
right  side  of  the  neck  (eighteen  hours  previously)  there 
was  a  well-defined  cedematous  swelling  6  in.  by  2\  in. 
On  section  the  subcutaneous  tissues  and  adjacent  muscles 
were  very  oedematous. 

Right  Prescapular  Gland. — Was  enlarged  to  over  twice, 
the  normal ;  its  tissue  was  very  cedematous,  and  showed 
numerous  petechial  haemorrhages. 

Microscopical  Examination  (Smear  Preparations). 

Emulsion  of  Left  Prescapular  Gland. — Tubercle  bacilli. 

Tubercle  from  Omentum. — Tubercle  bacilli. 

Iliac  Gland. — Tubercle  bacilli. 

Submaxillary  Gland. — Tubercle  bacilli. 

Gastric  Gland. — Tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  left  prescapular 
gland  and  was  estimated  to  contained  829,800  tubercle 
bacilli  per  cc. 

Of  this  emulsion  1*22  cc,  containing  approximately 
1,000,000  tubercle  bacilli,  were  inoculated  into  each  of 
two  quarters  of  the  udder  of  Cow  44. 

The  same  amount  of  emulsion  was  inoculated  into  each 
of  two  rabbits,  Nos.  7  and  8,  one  subcutaneously,  the  other 
intraperitoneally  ;  the  rabbits  died  of  general  tubercu- 
losis in  116  and  82  days  respectively. 

A  dilution  of  the  emulsion  was  made  so  that  1  cc.  con- 
tained approximately  5,000  tubercle  bacilli  ;  four  guinea- 
pigs  were  inoculated  each  with  1  cc.  of  this  dilution ; 
all  died  of  general  tuberculosis  in  from  48  to  117  days. 


SO 
COW  44. 

Intramainmary — Inoculation  of  an  emulsion  of  the  prescapular  grand  of  Calf  120. 

Dose — l,OOti.(MMl    tubercle    bacilli  into  each  of  two  quarters. 

D&te— November  4th,   1903. 

Killed — December  loth,  1903.     41  days  after  inoculation. 


Clinical  History. 

The  animal  was  inoculated  on  November  4,  1903,  by  an 
injection  into  the  right  hind  and  left  fore-quarters  of  the 
udder.  The  emulsion  used  for  the  inoculation  was  made 
from  the  prescapular  gland  of  Calf  126.  The  quantity  of 
emulsion  injected  into  each  quarter  was  1'22  cc.,  each  of 
these  doses  being  estimated  to  contain  1,000,000  tubercle 
bacilli. 

A  fortnight  after  the  commencement  of  the  experiment 
the  infected  quarters  were  definitely  indurated  and  tender, 
and  by  the  end  of  the  first  month  they  were  greatly  en- 


larged, much  indurated  and  oedema  was  noticed  in  front 
of  the  udder.  The  cow  was  becoming  ill,  its  appetite  poor 
and  its  weight  was  diminishing.  The  general  health  of 
the  animal  steadily  became  worse,  and  for  some  days 
before  being  killed  on  December  15th  she  was  very  il!  and 
apparently  dying. 


Weights. 

cwt.  qrs.   lbs. 

November  10th,  1903             -         -     7  0       0 

December  15th,  1903             -         -     5  10 

Total  loss  of  weight  during  experiment. — 1  cwt.  3  qrs. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Carcass. — Somewhat  emaciated. 

In  the  subcutaneous  tissues  in  front  of  the  udder,  and 
between  the  udder  and  the  abdominal  wall,  there  was  a 
moderate  amount  of  cedema  ;  between  the  skin  and  the 
inoculated  quarters,  especially  about  the  roots  of  the 
teats,  there  was  a  considerable  amount  of  cedema  fluid. 

Tortuous  thin-walled  vessels,  distended  with  clear 
yellow  serum,  ramified  in  the  subcutaneous  tissues  over 
the  inoculated  quarters. 

Mammary  Gland. — The  udder,  with  skin  and  glands 
attached,  weighed  30  lbs.  3  ozs.  ;  alone  it  weighed  25  lbs. 
12  ozs.  On  longitudinal  section  through  the  fore  and 
hind-quarters  on  each  side  the  difference  in  size,  colour 
and  density  was  very  marked. 

Uninoculaled  Quarters. — Right  fore  and  left  hind, 
Showed  no  tuberculous  disease  visible  to  the  naked  eye. 
The  quarters  were  small,  soft,  fibroid,  and  of  a  creamy 
white  colour  ;  the  milk  sinuses  and  ducts  contained  a 
thick  viscid  milky  white  fluid. 

Inoculated  Quarters  : — 

Right  Hind. — Antero-posterior  measurement  30  cm.; 
vertical,  23  cm. 

The  tissue  throughout  the  quarter  was  dense,  firm, 
deeply  congested  and  slightly  (edematous,  and 
showed  particularly  in  the  inferior  and  posterior  parts 
of  the  quarter  numerous  areas  of  caseation.  In  the 
central  and  anterior  parts  of  the  quarter  the  caseous 
areas  were  small  and  scattered,  whereas  in  the  in- 
ferior and  posterior  parte  they  were  fairly  large,  and 
at  many  points  confluent.  Each  caseous  mass  was 
Surrounded  by  a  zone  of  congestion,  and  several  showed 
foci  of  congestion  in  the  midst  of  the  caseous  tissue. 
There  was  no  oalcareous  change. 

The  milk  sinuses  and  ducts  were  widely  dilated, 
and  contained  a  mail  amounl  of  turbid  serous  fluid  ; 
on  the  muooua  membrane  there  was  a  closely  sel 


outgrowth  of  caseous  granulations  ;  the  caseous: 
tissue  could  be  readily  scraped  away  from  the  granu- 
lations, leaving  slightly  elevated  congested  papilla?  : 
a  few  granulations  were  also  seen  on  the  mucous 
membrane  of  the  teat  itself. 

Left  Fore. — Antero-posterior  and  vertical  measure- 
ments :  25  cm.  This  quarter  closely  resembled  the 
right  hind,  but  caseation  was  somewhat  less  in 
amount  and  extent  ;  as  in  the  right  hind  the  peri- 
pheral parts  and  the  parts  around  the  milk  sinuses 
were  more  extensively  tuberculous  than  the  centre  and 
base.  The  granulations  in  the  milk  sinuses  and  ducts 
were  not  so  abundant  as  in  the  right  hind. 

There  was  an  increase  in  both  quarters  of  inter- 
stitial connective  tissue. 

Neighbouring  Lymphatic  Glands. — -On  the  posterior 
and  superior  aspect  of  the  udder  thei  i  was  one  large 
gland  (formed  by  the  natural  fusion  of  .he  right  and  left 
supramammary  lymphatic  glands)  weighing  2  lbs.,  and 
measuring  17  by  13  by  5  cm.  The  tissues  around  the 
gland  were  very  ©edematous.  On  section  the  cortex 
of  the  gland  was  tuberculous  throughout,  that  part  nearest 
the  udder  being  more  affected  than  that  furthest  away. 
The  tuberculous  tissue  was  far  advanced  in  caseation,  but 
was  not  softened  or  calcareous  ;  here  and  there  patches 
of  deep  congestion  were  seen  ;  the  capsule  was  slightly 
thickened. 

A  small  gland,  the  size  of  a  broad  bean,  above  the  left 
part  of  the  gland,  showed  scattered  throughout  the 
substance  minute  greyish  yellow  foci. 

Right  Iliac  Glands  (three  in  number). — Not  obviously 
enlarged  on  section  very  congested  and  slightly  cede- 
matous,  showed  no  naked  eye  tubercle. 

Left  Iliac  Glands  (three  in  number). — The  posterior 
one  of  the  series  was  greatly  enlarged,  weighing  half  a 
pound.  Beneath  the  capsule  a  network  of  distended 
Lymphatic  channels  was  seen.  On  section  the  substance 
was  slightly  congested,,  very  softr  and  cedematous,  and. 
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showed  isolated  caseous  foci,  and  firm  grey  nodules, 
irregular  in  outline,  grouped  chiefly  in  the  part  of  the 
gland  nearest  the  hilum. 

The  two  glands  anterior  to  this,  and  the  gland  at  the 
bifurcation  of  the  aorta,  were  deeply  congested  and 
slightly  cedematous. 

The  lumbar  glands  were  in  a  similar  condition. 

The  fat  around  the  kidneys  and  the  mesentery  was 
moderate  in  amount  and  of  a  deep  yellow  colour. 

Omentum  and  Peritoneum. — Showed  no  tubercle. 

Spleen. — 1  lb.  10  ozs.  Normal  on  the  surface  ;  on 
section  showed  no  sign  of  tubercle. 

Liver. — 13  lbs.  9  ozs.  Showed  no  tubercle  either  on 
the  surface  or  on  section.  In  the  left  lobe  there  were 
about  half  a  dozen  yellow  masses,  irregular  in  outline, 
consisting  of  altered  liver  tissue,  probably  of  the 
nature  of  infarctions. 

Hepatic  Lymphatic  Glands. 

Right  Kidney. — 1  lb.  4  ozs. 
section. 

Left  Kidney 
section. 

Suprarenal  Bodies. — Normal. 

Lungs. — Colour  brick-red,  crepitant  throughout.  Wide 
spread  interstitial  emphysema,  particularly  well  marked 
in  the  anterior  lobes  ;   no  sign  of  tubercle. 

Thoracic  Lymphatic  Glands. — Normal. 

Tongue,  Pharynx,  Tonsils. — Normal. 


Normal. 

Normal  on  surface  and  on 


-1  lb.  6  ozs.     Normal  on  surface  and  on 


Submaxilliary,  Parotid,  and  Post- Pharyngeal  Glands. — 
Normal. 

Intestines  {large  and  small). — Normal  throughout. 

Gastric,  Mesenteric,  and  Colic  Glands. — Normal. 

Diaphragm  (both  'Surfaces)  and  Heart. — Normal. 

Cervical,  Prescapular,  Prepecloral,  and  Axillary  Glands. 
— Normal. 

Precrural,  Popliteal,  Gluteal,  and  Ischialic  Glands. — 
Normal. 

Uterus,  Ovaries,  and  Fallopian  Tubes. — Normal. 

Microscopical  Examination. 

Smears  from  a  milk  sinus  granulation,  the  supra- 
mammary  and  left  iliac  lymphatic  glands, showed  numerous 
tubercle  bacilli. 

No  tubercle  bacilli  were  seen  in  smears  from  the 
right  iliac  and  lumbar  glands. 

Animals  Inoculated. 

Cow  64.  Injected  in  the  udder  with  9-3  c.c.  (into  each  of 
two  quarters)  of  the  mixed  milk  from  the  two  inoculated 
quarters  ;  the  milk,  or  serous  fluid,  was  withdrawn  a 
short  time  before  death,  and  was  found  to  contain  53,933 
tubercle  bacilli  per  c.c. 

G.P.  754  and  G.P.  755  inoculated  subcutaneously  and 
G.P.  756  and  G.P.  757  inoculated  intraperitonally  each 
with  1*0  c.c.  of  the  same  milk,  developed  tuberculosis. 

G.P.  758.  inoculated  subcutaneously  with  emulsion 
made  from  the  spleen,  died  of  tuberculosis  in  25  days. 
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GUINEA-PIGS  INGCULATED  WITH  MILK  GF  COW  44. 

1  >03ES  :— In  the  1st,  2nd  and  -1th  scries  the  two  guinea-pigs  from  each  quarter  received  the  centrifugalised 

deposit  of  30  cc.  of  milk. 


Date  of  Inoculation. 

No.  of  Guinea- 
Pig  and  quarter 

Weight 

Killed  or 

Length  of  Life  in 

days. 

in 

Died. 

Result. 

of  Udder. 

grammes. 

Intrap. 

Subcut. 

Feeding. 

November  4th,  1903     - 
(The  milk  used  for  this 

*675l    R--p       f 
*676J    K"  *  '     \ 

300 
360 

K. 
K. 

62 

62 

— 

G.  T. 
H. 

series  was  withdrawn 

*Q17\       T         TT             1 

*678J    L-  n-    "\ 

280 

K. 

— 

62 



H. 

from   the  cow  before 

350 

K. 

62 

— 



H. 

her  inoculation.) 

*679\  t    F       ( 
*680j            •     "\ 

300 

K. 

■ — 

62 



T. 

230 

K. 

62 

— 

— 

H. 

*68iY  RH     r 

*682j    ±V,M-       [ 

260 
320 

K. 
K. 

62 

62 

— 

H. 
H. 

November  23rd,  1903    - 

•716/  RR    -{ 

*718j    L-  H-    ■{ 

210 

K. 

43 

S.  T. 

(19  days  after  the  in- 

170 

K. 

43 

— 

S.  T. 

oculation  of  the  cow. 

230 
160 

K. 
K. 

43 

43 

— 

S.  T. 
S.  T. 

T91  L  F     J 

720J    ■  '  * •      \ 

180 
150 

D. 
D. 

81 

68 

_ 



G.  T. 
T. 

721  \      p       TT              f 

722/  R  H-    -\ 

220 

D. 

— 

35 

— 

T. 

180 

D. 

20 

■ — 

T. 

November  26th,  1903    - 

727 

D. 





11 

NoT. 

(Fed  11  days-). 

728 

— 

D. 

— 



11 

NoT. 

*729 

— 

K. 

■ — 



40 

S.T. 

*730 

— 

K. 

— 



40 

S.  T 

December  9th,  1903      - 

*732\  p   v       j 
*733/  lv>*-      | 

220 
220 

K. 
K. 

28 

28 

— 

S.  T. 
H. 

*734\  T    H       ( 
*735  j  ^  M-    "\ 

160 

K. 

— 

28 

— 

S.  T. 

200 

K. 

28 

— 



S.  T. 

JSJL.F.    -f 

190 

D. 

— 

23 

— 

T. 

200 

D. 

19 

— 

— 

G.  T. 

»} R- H-  -{ 

210 

D. 

— 

17 

— 

8.  T. 

220 

D. 

24 

— 

T. 

December  10th,  1903     - 

*740 

K. 





26 

S.  T. 

(Fed  6  days.) 

*741 

*742 

■ — ■ 

K. 

K. 

z 



26 
26 

S.  T. 
S.  T. 

*743 

— 

K. 

— 

■ 

26 

S.  T. 

December  15th,  1903      - 

7541     L-  F.      f 
755  |     R.  H.    J 

160 

D. 



24 

_ 

140 

D. 

— 

17 

— 

S.  T. 

756  j     Dose,     j 

757  J    rOc.c.    { 

130 

D. 

13 

— 

— 

T. 

140 

D. 

19   • 

G.  T. 

*  The  Guinea-pigs  marked  thus  [*]  were  killed  by  a  dog. 

NOTE.— G. P.  675. —No  local  lesion.     Great  enlargement  and  caseation  of  thoracic,  mesenteric  and  hepatic  lymphatic 
glands  ;  neck  glands  slightly  affected.     Tubercles  in  liver,  spleen,  lungs,  and  kidneys. 

G.P.  679.     No  local  lesion  ;  slight  tuberculosis  of  the  submaxillary  lymphatic  glands,  liver,  spleen,  and  lungs  ;  great 
enlargement  and  caseation  of  the  mediastinal  glands. 

The  distribution  of  the  lesions  in  these  two  Guinea-pigs  suggested  spontaneous  tuberculosis. 


KXPLANATION     OF     A15BHKVIAT10NS. 


H.  =  Healthy. 

No  T.  =  No  tuberculosis. 
S.T.  =Sliglit  tuberculosis. 

T.  =  Tuberculosis  not  so  extensive  as  G.T. 
G.T.  =  General  tuberculosis. 
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ORANG  4. 

Feeding  Experiment — Fed  with  the  milk  of  Cow  44  for  twelve  days. 

Date  of  Commencement — November  22nd,  1903. 

Died — Of  gastro-enteritis  on  December  9th,  1903.     16  days  after  the  feeding  began. 

Note. — Only  two  orangs  were  used  for  experimental  purposes.  It  was  found  that  they  did  not  eat  well  or  thrive 
in  captivity,  and  this  in  addition  to  the  great  difficulty  in  obtaining  these  animals  in  sufficient  numbers  decided  the 
Commission  to  confine  their  experiments  on  anthropoid  apes  to  chimpanzees.     (For  Orang  8  see  page  643). 

ABSTRACT    OF    POST-MORTEM    NOTES. 

The  body  was  slightly  emaciated.  The  intestines  and  mesenteric  glands  showed  no  macrosopic  evidence  of  tubers 
culosis.  The  liver,  spleen  and  kidneys  were  healthy.  There  was  congestion  at  the  base  of  one  lung  ;  with  this 
exc  ption  the  lungs  appeared  normal. 

For  full  notes  see  page  642. 


77. 


L  2 
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COW  64. 

Intramammary — 9-3  cc.  of  the  milk  of  Cow  44  into  each  of  two  quarters. 

Number  of  Bacilli  Inoculated— 500,000  into  each  quarter. 

Date— December  15th,  1903. 

Died — January  22nd,  1904,  in  the  evening.     48  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  on  December  loth,  1903,  a 
measured  quantity  of  the  milk  of  Cow  44  being  injected 
into  the  rignt-hind  and  left-fore  quarters  of  the  udder. 

On  the  day  after  inoculation  the  infected  quarters 
were  slightty  enlarged  and  tender,  but  the  inflammation 
had  completely  subsided  on  the  following  day.  Ten  days 
after  the  commencement  of  the  experiment  the  infected 
quarters  were  first  felt  to  be  indurated,  and  by  the  end 
of  December  they  were  distinctly  hard  and  the  animal 
was  becoming  ill.  At  the  end  of  the  third  week  the  cow 
was  in  very  poor  condition.  She  was  emaciated  and  her 
respiration  was  to  some  extent  laboured.     A  week  later 


the  general  condition  was  much  the  same.  There  was  a 
discharge  of  mucus  from  the  nose,  and  diarrhoea.  The 
infected  quarters  of  the  udder  were  uniformly  indurated, 
but  not  very  large  ;  the  non-inoculated  quarters  were 
smaller  than  normal. 

The  animal  steadily  became  more  ill,  and  died  48  days 
after  the  inoculation. 

Weights. 


December  12th,  1903 
January  22nd,  1904     '- 

Total  loss  of  weight. — 2  cwt.  2  qrs.  12  lbs 


cwt. 

qr. 

lbs. 

7 

0 

2 

4 

1 

18 

Temperature. 


IS 


DECEMBER 
20  25 


30 


JAN 
14  13 


41 
40 

39 

38 
J7 


5 


5 


m 


i 


ii 


it: 


B 


St 


5< 


\ 


* 


5 


* 


POST-MORTEM  EXAMINATION. 

Carcass. — Considerably  emaciated. 

There  was  an  absence  of  oedema  fluid  in  the  subcu- 
taneous tissues  in  front  of  the  udder,  and  only  a  slight 
amount  between  the  skin  and  the  inoculated  quarters  ; 
there  was,  however,  well  marked  oedema  around  the 
supramammary  lymphatic  glands. 


Udder. — With     skin    and    glands 
21  ll»s.  ;    alone  it  weighed  17  lbs. 

Inoculated  Quarters  : 


attached,     weighed 


Left-Fore. — Antero-posterior  measurement,  18  cm.  ; 
vertical,  14  cm. 

The  quarter  was  uniformly  hard,  and  on  longi- 
tudinal section  was  seen  to  be  caseating  throughout, 
no  trace  of  normal  gland  remaining.  The  caseous 
areas  were  confluent,  and  not  appreciably  calcareous  ; 
the  oapsu'e  of  the  quarter  appeared  to  be  thickened; 
the  interstitial  connective  tissue  was  oedomatous  and 
slightly  congested.  The  milk  sinuses  and  ducts  were 
dilated,  and  contained  turbid  yellow  serum  and  a  few 
irregular  COagula. 

The  mucous  membrane  was  thickened,  and  was 
covered  with  a  thick  crop  of  firm  caseous  granula- 
tions ;  the  membrane  of  tho  teat  showed  scattered 
•  '.in -lucent  granules. 

Right- Hind. — Antero-posterior  measurement,  21 
cm.;  vertical,  22  em. 

On  section  this  quarter  resembled  in  every  respect 
the  left-fore. 


The  milk  sinuses  contained  in  addition  to  turbid 
serum,  adherent  yellow  fibrinous  material,  which 
formed  an  almost  complete  cast  of  the  interior. 
The  mucous  membrane  showed  the  same  develop- 
ment of  granulations  as  in  the  left-fore. 

Uninoculated  Quarters  : 

Right-Fore. — The  quarter  was  small  and  pale,  and 
showed  an  increased  amount  of  interstitial  connective 
tissue,  but  no  tubercles. 

Left-Fore. — On  longitudinal  section  was  apparently 
unaffected.  The  external  part  of  the  quarter,  near 
the  base,  however,  felt  indurated,  and  on  radial 
section  showed  some  suspicious  yellow  points  (a  smear 
from  this  part  of  the  gland  showed  fairly  numerous 
tubercle  bacilli). 

The  milk  sinuses  and  ducts  of  both  non-inoculated 
quarters    contained    a    thick    yellowish-white    fluid ; 
the  mucous  membrane  was  normal  in  appearance. 
Neighbouring    Lymphatic    Glands. — The    right    supra- 
mammary  lymphatic  gland  was  greatly  enlarged,  weighing 
1  lb.  2  ozs.,  and  measuring  7  in.  by  4  in.  by  2  in.     The 
gland   was   kidney-shaped,   and  on   section   was  seen   to 
consist  throughout  of  lirm  greyish  white  caseous  masses  ; 
the    tuberculous    tissue    was    oedematous    and    sluhtly 
congested. 

Between  the  anterior  end  of  this  gland  and  the  udder 
there  was  a  second  gland,  tho  size  of  a  chestnut,  also 
tuberculous  throughout. 

On  the  left  side  there  were  two  similar  glands  ;  the 
large  one,  of  the  same  size  and  shape  as  the  one  on  the 
opposite  side,  was  caseous  throughout,  with  the  exception 
of  a  small  patch  at  one  extremity,  which  showed  miliary 
foci. 
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The  small  gland  at  the  anterior  end  of  the  large  one 
was  caseous,  but  not  so  completely  as  the  corresponding 
one  on  the  right  side. 

Iliac  Glands. — On  the  left  side  the  posterior  one  of 
the  series  was  greatly  enlarged  (weighing  8  ozs.),  soft 
and  cedematous ;  the  lymphatics  in  the  capsule  were 
distended  with  clear  fluid  ;  on  section  the  tissue  was 
congested,  and  filled  with  greyish  yellow  miliary  tubercles. 
Two  glands  anterior  to  this,  and  a  sacro-iliac  gland,  were 
slightly  enlarged  and  cedematous,  and  contained  similar 
foci. 

On  the  right  side  the  glands  (two)  were  unaffected. 

Lumbar  Glands. — The  chain  of  glands  in  the  lumbar 
region  appeared  normal. 

The  Left  Precrural  Gland  was  about  four  times  the  size  of 
the  right  ;  on  section  there  was  a  mass  of  caseating 
tissue,  similar  to  that  in  the  supramammary  glands, 
affecting  about  half  the  substance  ;  in  other  parts  of 
the  gland  there  were  scattered  minute  yellow  foci. 

Right  Popliteal  Gland — Very  juicy  on  section  ;  showed 
in  the  cortex  a  caseous  focus,  the  size  of  a  pin-head. 

Bight  Precrural  and  Left  Poplitexl. — Normal. 

Abdomen : 

Omentum. — Contained  very  little  fat,  and  was  free 
from  tubercle. 

Peritoneum    (Visceral    and    Parietal). — Normal. 

Spleen. — Weighed  1  lb.  Normal  on  the  surface; 
no  tubercle  seen  on  section. 

Liver. — Weighed  14  lbs.  6  ozs.  Showed  on  both 
surfaces,  under  the  capsule,  a  number  of  greyish 
white  foci,  just  visible  to  the  naked  eye  ;  similar 
foci,  sparsely  scattered,  were  seen  in  the  depth  of 
the  liver  substance.  (Smears  were  made  from  five  of 
these  foci,  but  no  tubercle  bacilli  were  found.) 

Gall  Bladder. — Normal. 

Hepatic  Lymphatic  (Hands. — Normal. 

Bight    Kidney. — Normal     on    the  surface    and  on 

'  ion. 

Left  Kidney. — Normal  on  the  surfa.ce  and  on  section. 

Suprarenal  Bodies. — Normal. 

Intestines. — Normal  throughout 

Gastric,  Mesenteric  and  Colic  Glands. — Normal. 

I  terns. — Contained  a  foetus,  about  30  cm.  long. 
The  internal  surface  of  the  uterus  and  theovaries  were 
normal.  The  foetal  organs  and  glands  had  a  normal 
appearance,  with  the  exception  of  the  spleen,  which 
showed  a  suspicious  greyish  point  on  the  surface. 
( Part  of  the  spleen,  including  this  focus,  was  emulsified 
and  inocuated  into  a  guinea-pig  ;  no  tubercle  bacilli 
were  found  in  the  smear  made  from  the  emulsion.) 
Bladder. — Normal. 
Thorax  : 

Costal  Pleura,  and  pleural  surface  of  Diaphragm. — 
Normal. 

Heart  and  Pericardium. — Normal. 

Lungs. — The  lungs  showed  widespread  interstitial 
emphysema,  and  several  patches  of  collapse  (no 
parasites   in   the   bronchi   leading   to    the   patches). 


On  the  surface,  but  mainly  on  that  of  the  caudal  lob<  . 
there  were  seen  moderately  numerous  foci  :  many  of 
these  foci  were  very  minute,  and  were  just  visible  to  I  he 
naked  eye  as  dark  specks;  others  attained  the  dimen- 
sions of  a  large  shot,  and  were  caseous ;  in  the 
parenchyma  of  the  lung  a  few  small  yellow  tubercles 
were  seen. 

Near  the  dorsal  surface  of  the  right  caudal  lobe, 
in  the  substance,  there  was  a  firm  nodule  measuring 
2 J  in.  in  diameter,  which  on  section  showed  con- 
solidated (but  not  completely  airless)  lung  tissue, 
intersected  by  greatly  thickened  alveolar  walls  ; 
there  was  no  sign  of  caseation. 

Thoracic  Glands. — All  the  dorsal  mediastinal  and 
bronchial  lymphatic  glands  were  deeply  congested. 

The  long  caudal  gland  showed  no  sign  of  tubercle 
The  two  glands  anterior; to  this  contained  a  few 
yellow  foci. 

A  gland  in  the  anterior  part  of  the  dorsal 
mediastinum  contained  similar  foci. 

The  bronchial  glands  appeared  slightly  enlarged  ; 
they  showed  on  section  scattered  yellow  foci. 

The  ventral  mediastinal  glands  contained  one  or 
two  similar  foci. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

Tonsils,  Post- Pharyngeal,  Parotid  and  Submaxillary 
Lymphatic  Glands. — Normal. 

Cervical,  Prescapvlar,  Pre  pectoral  and  Axillary  Glands 
on  both  sides. — Normal. 

Gluteal  and  Ischiatic  Glands. — Normal. 

Thymus  and  Thyroid. — Normal. 

Microscopical  Examination. 

Smears  from — 

Supramammary  Gland  (emulsion). — Tubercle  bacilli 
numerous. 

Left  Precrural  Gland. — Tubercle  bacilli  numerous. 

Lung  Tubercle  (1). — Tubercle  bacilli  numerous. 

Lung  Tubercle  (2). — Tubercle  bacilli  scanty. 

Left  Hind  Quarter. — Tubercle  bacilli  fairly 
numerous. 

Right  Popliteal  Gland. — Tubercle  bacilli  fairly 
numerous. 

Liver  (5  smears). — No  tubercle  bacilli. 

Lung  (Pneumonic  Nodule). — No  tubercle  bacilli. 

Mediastinal  Gland. — Tubercle  bacilli. 

Foztal  Spleen  (emulsion). — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  supramammary  lymphatic  glands,  one  sub- 
cutaneously,  the  other  intraperitoneal  ly,  died  of 
tuberculosis  in  17  and  28  days  respectively. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion maie  from  the  spleen  died  of  general  tuberculosis  in 
55  days. 

Another  inoculatad  with  an  emulsion  made  from  the 
spleen  of  the  fo?tus  died  of  general  tuberculosis  in  102 
da  vs. 

For  guinea-pigs  inoculated  with  milk  see  page  86. 
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GUINEA-PIGS    INOCULATED    WITH    MILK    OF    COW    64. 


Date  of 

Guinea-pig, 

No.  of  and 

Weight 

in 

Grammes. 

Amount  of 

milk 

Inoculated. 

(Not  centri- 

fugalised). 

Killed  or 
Died. 

Length  of  Life  in  Days. 

Result. 

Inoculation. 

Quarter  of 
Udder. 

Intrap. 

Subcut. 

Feeding 

7731 
VRF. 

170 

4  c.c. 

Killed 

47 

No  T. 

774  J 

220 

4  c.c. 

Killed 

47 

T. 

7751 

250 

4  c.c. 

Killed 

47 

H. 

Ilh. 

776  J 

200 

4  c.c. 

Killed 

47 

H. 

January,  6,  1904. 

7771 

260 

4  c.c. 

Died 

37 

G.T. 

Ilf. 

778  J 

180 

4  c.c. 

Died 

5 

Intestinal 
obstruction. 

7791 

160 

4  c.c. 

Died 

37 

G.T. 

.[■RH. 

780  J 

250 

4  c.c. 

Died 

15 

T. 

790 1  LF.  & 

190 

3"4  c.c.  into 

Died 

32 

G.T. 

January  12,  1904. 

[ 

each. 

791  J  RH. 

160 

140 

=  54,000  T.B. 

Died 

14 

T.P. 

800  \ 

0*3  c.c.  into 

Died 

31 

G.T. 

each. 

801 

LF.  & 

160 

Died 

40 

G.T. 

January  15,  1904. 

) 

802 

RH. 

140 

=(approx.) 
50,000  T.B. 

Died 

33 

G.T. 

803  J 

150 
160 

Died 

21 

T. 

808 1  LF.  cfe 

0-076  c.c. 

Died 

40 

G.T. 

January  19,  1904. 

[ 

809  J  RH. 

150 

=  (approx.) 
50,000  T.B. 

Died 

17 

T. 

814 1  LF.  & 

150 

Fed  once,  each 

Killed 

114 

Healthy. 

January  21,  1904. 

[ 

receiving 

815  J  RH. 

150 

about  250,000 
T.B. 

Died 

18 

S.T. 

8181  LF.  & 

200 

0'09  c.c. 

Died 

37 

G.T. 

January  22,  1904. 

819  J  RH. 

140 

=  50,000  T.B. 

Died 
Died 

22 

G.T. 

822     RF. 

150 

About  4'0  c.c. 

25 

G.T. 

January  23,  1904. 

823     LH. 

160 

About  4'0  c.c. 
withdrawn 
after  death. 

Died 

55 

G.T. 

Average  duration  cf  life  of  6  G.P.s  inoculated  intraperitoneally  with  tuberculous  milk  =  20'3  days. 
„  „  „         9  G.P.s        „  subcutaneously        „  ,,  „       =  37'1     „ 

For  explanation  of  abbreviations  see  Cow  44,  page  82. 
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HEIFER  8. 

Intravenous  Inoculation  of  an  emulsion  made  from  the   tuberculous  organs  of  Guinea-Pigs  which  had   l»«'<-n 
inoculated  with  the  original  material  of  Virus  B.  I. 

Dose — 10  cc.  [Number  of  bacilli  not  estimated.] 

Date— May  24th,   1902. 

Killed — June  18th,  1902.     25  days  after  inoculation. 

Clinical  History. 

The  heifer  was  inoculated  intravenously  on  May  24th, 
1902.  The  animal  remained  apparently  well  for  ten 
days  or  a  fortnight  and  then  high  fever  suddenly  set  in. 


On  the  nineteenth  day  the  respirations  were  observed 
to  be  hurried  (56  per  minute).  On  the  twenty-third  day 
76  was  recorded  ;  on  the  twenty-fifth  day  it  had  reached 
90  per  minute,  and  the  animal  being  very  distressed  for 
want  of  breath  was  killed. 


Temperature. 


MAY 
24  29 


JUNE 

■8  13 


/S 


41 
40 
39 

38 


t 


\ 


11 


\i 


\ 


2 


i 


POST-MORTEM  EXAMINATION. 
Eody  fairly  well  nourished. 

Sr„t  of  Inoculation.— Over  the  left  jugular  vein  there  was 
8  nodule  about  twice  the  size  of  a  garden  bean.  On  sec- 
tion this  was  found  to  he  caseating,  but  not  softened.  No 
tubercles  on  intiraa  of  vein. 

Prrsrapular  Lymphatic  Gland.— On  left  side  contained 
some  tubercles  in  the  cortex. 

Lungs. — The  lung  tissue  was  everywhere  closely  beset 
with  tubercles  about  the  size  of  mustard  seeds.  In  each 
lung  considerable  ar ;as,while  crammed  with  such  tubercles, 
were  hepatised. 

Bronchial  and  Mediastinal  Glands.— Enlarged  to  three 
times  their  normal  size.  The  cortex  was  crammed  with 
tubercles  which  were  casea'ing,  but  not  softening. 


Spleen,   Liver,  Kidneys.— No  tubercles   visible   to  the 
naked  eye. 

Throat,  Tongue  and  Pharyngeal  Glands. — Normal. 

Stomach  and  Intestines.— Exterior  normal  in  appear- 
ance ;    interior  not  examined. 

Uterus,  Ovaries  and  Bladder. — Healthy. 
Heart. — Normal. 

Pericardium,   Pleura,   Peritoneum. — Normal. 
Other  Lymphatic  Glands. — Normal. 

Microscopical  Examination, 
Lung. — Tubercle  bacilli. 
Kidney. — No  tubercle  bacilli. 
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HEIFER  24. 

Intravenous  Inoculation  of  an  emulsion  made  from  the  tuberculous  organs' of  Cuincr.-Pigs  which  had  leen 
inoculated  with  the  original  material  of  Virus  B.  I. 

Dose — 10  cc.     [Number  of  bacilli  not  estimated.] 

Date— May   24th,    1902. 

Died — June   10th,   1902.     18  days  after  inoculation. 

Clinical  History. 

The  heifer  was  inoculated  intravenously  on  May  24th, 
1902.  The  animal  remained  apparently  well  during  the 
first  fortnight,  and  then  high  fever  with  rigors  suddenly 


set  in.  The  respiration  became  greatly  accelerated,  88 
per  minute  being  recorded  on  the  sixteenth  day.  On 
the  seventeenth  day  she  was  gravely  ill  and  on  the 
eighteenth  day  after  inoculation  was  found  dead. 


Temperature. 


POST-MORTEM  EXAMINATION. 

Seat  of  Injection. — A  tumour  of  the  size  of  one's  fist 
surrounded  the  jugular  vein,  which  was  patent  but  some- 
what constricted  ;  there  was  no  thrombosis  ;  small  tubercles 
were  seen  on  the  intima  of  the  vein  close  to  the  seat  of 
injection.  In  the  tumour  was  a  small  absc3:ss  eavit/ 
containing  thick  pus. 

Thor ix : 

Lungs. — Showed  extreme  emphysema  a  ad  were 
honeycombed  with  cavities  large  and  small  ;  some 
were  large  and  obviously  between  the  lobules,  there- 
fore interstitial. 

Fro'hy  blcod-staund  mucus  and  'ong  str'ngs  of 
purple  b'ood  clot  Mere  found  in  the  bronchi,  the  latter 
Mocking  many  of  the  smaller  tubes. 

M  1  a  y  Tuber  les  were  thickly  scattered  all  over 
lung,  equally  numerous  in  the  air  containing  and 
airless  parts. 

Peril  n:;  of  the  consolidated  Ling  sank  in  water 
(?  collapse  or  consolidation). 


The  Bronchial  and  Mediastinal  Glands  were  en- 
larged and  contained  numerous  small  tubercles. 
Pericardium  and  Heart. — Normal. 
Pleura. — Normal. 
Abdomen  : 

Peritjni  im. — Norm  \\. 
Stomich  and  Intes'ines.—  Normal. 
Mesenteric  Glands.— formal. 
Spleen. — Normal. 

Liver.— A  portion  of  the  liver  was  speckled  with 
little  pale  yellowish  foci. 

Kidneys  and  Suprarenal  Bodies.—  Normal. 
Pancreas  and  Lumbar  Glands. — Normal. 
Tongue,     Q.s  phagus,     Lingual    and    Oesophageal 
Glands. — Normal. 

Micrcszopical  Examination. 

Bronchial  Gland  \    Numcrous  tubercle  bacilli. 

Lung  > 

Spleen  "j 

Liver      [    No  tubercle  bacilli. 

Kidney  J 


89 


COW  18. 

Intramammary  Inoculation  of  an  emulsion  made  from    the  tuberculous  organs  of  eight  guinea-pigs  inoculated 
with  the  original  material  of  Virus  B.  I 

Date— May  24th,    1902. 

Dose — Not  estimated. 

Killed — June  28th,   1902.     35  days  after  inoculation. 


Clinical  History. 

Ten  c.c.  of  the  emulsion  were  injected  into  the  right 
hind  and  the  same  quantity  into  the  left  fore-quarters 
of  the  udder  on  May  24th. 

The  cow  had  given  birth  to  a  calf  some  time 
previously.  This  calf  died  and  another,  Calf  20,  born 
of  a  cow  that  had  died  of  milk-fever,  was  being 
suckled  by  Cow  18  at  the  time  of  experiment.  The 
calf  was  separated  from  its  foster-mother  for  twenty-four 
hours  after  the  intramammary  injection  and  then  allowed 
again  to  suckle. 

Enlargement  and  induration  of  the  infected  quarters 
were  noted  within  a  few  days  after  inoculation.  By  the 
10th  of  June  they  were  both  much  enlarged  and  hard.  The 
non-infected  quarters  remained  normal.  The  precrural 
glands  were  enlarged.  A  week  later  cedema  was  noticed 
in  the  abdominal  wall  in  front  of  the  udder,  and  the 
animal  was  obviously  ill.  She  rapidly  became  worse, 
and  for  the  last  three  days  of  life  was  unable  to  stand 
On  June  28,  35  days  after  the  inoculation,  she  was  ap- 
parently dying,  and  was  therefore  killed. 

Temperature. 

The  temperature  remained  normal  during  the  first  six 
Jays  after  inoculation.  On  May  31st  it  rose  to  40*5°, 
falling  to  normal  on  the  next  day.  From  June  5th  to 
the  19th  there  was  a  gradual  and  steady  rise  to  41*8°, 
and  then  a  slight  fall.  During  the  last  week  of  life  the 
temperature  varied  between  39*5°  and  40°. 

POST-MORTEM    EXAMINATION. 

Mammary  Gland,  weighed  11  lbs.  6  oz.  There  was 
marked  cedema  around  mammary  gland,  and  also  in 
the  mammary  tissue  itself 

Non-Injected  Quarters,  R.F.  and  L.H.,  pale,  not  con- 
gested ;  no  tuberculous  foci ;  no  sign  of  milk,  milk  sinuses 
being  filled  with  turbid  fluid. 


Injected  Quarters  (R.  H.  and  L.  F.). — Much  enlarged  ; 
indurated  ;  congested,  especially  in  the  lower  portion. 
Caseation  advanced  ;  this  was  most  marked  in  lower 
portion.  Milk  sinuses  lined  with  mucous  membrane, 
swollen,  reddened  and  covered  with  numerous  granu- 
lations showing  signs  of  caseation  in  their  centres. 

Supramammary  Glands  both  together  weighed  2  lbs. 
Left  greatly  enlarged  (6  in.  by  3  in.),  indurated,  congested, 
and  showed  general  caseous  necrosis. 

Right  supramammary  gland  resembled  the  left,  but 
was  not  so  large. 

(The  condition  of  the  mammary  gland  and  its  lymphatic 
glands  closely  resembled  those  of  Cows  4  and  500,  though 
they  were  perhaps  in  a  slightly  less  advanced  to.idition.) 

Kidneys. — Normal. 

Spleen. — On  section  presented  a  few  minute  scattered 
foci — (tubercle  bacilli  were  subsequently  found  in  cover 
slip  preparations  prepared  from  them.) 

Liver. — On  section  presented  a  very  few  minute  scattered 
foci,  from  which  cover  slip  preparations  were  made,  but 
in  which  no  tubercle  bacilli  were  found. 

Pancreas.- — Appeared  to  be  normal. 

Suprarenals. — Both  appeared  to  be  affected  in  the 
medulla  by  some  commencing  caseous  change. 

Mesenteric  Lymphatic  Glands.— Appeared  to  be  normal. 

Stomach  and  Intestines. — Appeared  normal  on  inspection, 
but  were  not  opened. 

Uterus,  Bladder,  Vagina,  Ovaries. — Normal. 

Lungs. — Both  showed  a  few  collapsed  congested  areas, 
and  these  were  usually  associated  with  what  appeared  to 
be  minute  yellow  tubercles.  There  were  also  a  few  other 
tubercles  in  otherwise  normal  portions  of  lung.  A  cover 
slip  preparation  from  one  of  them  showed  tubercle  bacilli. 

Abdominal  and  Pelvic  Glands,  External  Iliac,  Inguinal 
and  Lumbar  Glands  (including  those  at  bifurcation  of 
aorta)  were  enlarged  and  tuberculous. 


CALF    20. 

Age — G  weeks. 

Sucking  from  Cow  18— From  May  25th,  1902,  to  June  28th,  1902,  a  period  of  34  day* 
Killed — January  28th,    1903.     229  days  after  the  experiment  began. 

ABSTRACT    OF    THE    POST-MORTEM    NOTES. 


The  post-  mortem  examination  showed  four  or  five 
of  the  Peyer's  patches,  two  or  tlnve  feet  above  the  ileo- 
ccecal  valve,  thickened  with  little  yellowish  white 
nodular  deposits  beneath  the  mucous  membrane.  The 
latter  was  quite  intact  over  them,  but  a  slight  puckering 
suggested  the  previous  existence  of  some  ulceration. 
On  the  serous  surface  of  these  patches  were  groups  of 
rather  prominent  yellow  tubercles  as  large  as  mustard- 
seeds.  In  the  upper  part  of  the  duodenum  also 
were  a  few  hard  yellowish  spots  beneath  the  mucous 
membrane-      All  the  mesenteric  glands  contained  yellow 


calcareous  and  softened  patches,  and  some  were  almost 
entirely  calcareous  and  caseous.  In  the  liver,  one 
spherical  hard  tubercle  as  large  as  a  mustard-seed  was 
seen.  u 

On  the  surface  of  the  right  cephalic  lobe  of  the  lung 
were  little  pedunculated  or  sessile  masses,  and  on  the 
contiguous  part  of  the  costal  pleura  was  a  flattened 
raised  growth  of  yellowish  tissue.  There  were  no  lesions 
anywhere  else. 

Guinea-pigs  inoculated  from  the  bronchial  gland  and 
spleen  did  not  develop  tuberculosis. 


Note. — The  full  notes  on  this  animal  are  given  on  page  675. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  18. 

D  ^es  :  30  cc.  of  milk  from  each  quarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea-pigs,  one 

subcutaneously,  the  other  intraperitoneal!}'. 


Date  of  Inoculation. 

No.  of  Guinea-Pig 

and  quarter  of 

Udder. 

Weight  in 
grammes. 

Length  of  Life 
in  days. 

Killed  or 
Died. 

Result. 

Intrap. 

Sub-cut. 

May  24,  1903 

(Inoculated   with  milk 

withdrawn  before  the 

cow  was  inoculated). 

491 

[R.F. 
50j 

51 1 

-L.F. 

b-2) 

53    R.H. 

551 

-L.H. 
56  J 

320 
510 

330 
310 

730 

220 
280 

8 
156 

148 

130 

88 

88 
157 

K. 
D. 

D. 

d: 

D. 

K. 

K. 

H. 

NoT. 

NoT 

NoT. 

NoT. 

H. 

NoT. 

June  3,  1902. 

(10  days  after  inocula- 
tion). 

sn 

'rR.F. 

82  J 

831 

-L.H. 
84j 

851 
[L.F. 

86j 

87) 

[r.h. 

88  J 

480 
350 

280 
350 

300 
270 

560 
350 

146 

146 

61 

44 

196 
59 

134 
66 

K. 

K. 

D. 
K. 

D. 
D. 

D. 
D. 

H. 
H 

NoT. 
H. 

T. 

G.T. 

G.T. 
G.T. 

June  20,  1902. 

(27  days  after  inocula- 
tion). 

1051 

R.F. 
106J 

1071 

[l.h. 

108j 

1091 

L.F. 

noj 

nn 

R.H. 
112J 

300 
350 

460 
310 

330 

300 

370 
320 

97 
88 
49 
35 

132 
133 

59 
79 

K. 
D. 

K. 
D. 

D. 
D. 

D. 
D. 

G.T. 
G.T. 

T. 
G.T. 

G.T. 
G.T 

G.T. 
T. 

NOTE  :  For  explanation  of  abbreviations  see  Page  82. 
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CALF  132. 

Subcutaneous  Inoculation   of  an  emulsion  made  from  the  tuberculous  organs  of  Monkey  62,  fed  with  milk  of 
Cow  72. 

Dose — 932,800  tubercle  bacilli  in  22  cc.  of  the  emulsion. 

Date— September  8th,   1903. 

"Weight— 2  qrs.  13  lbs. 

Age — 13  weeks. 

Died — October  13th.     34 J  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck. 

Nine  days  after  inoculation  there  was  a  tumour  the 
size  of  a  pigeon's  egg  ;  this  rapidly  grew  larger,  and  on 
September  25th,  17  days  after  inoculation,  there  was  a 
prominent  firm  tumour,  measuring  4  in.  by  3J  in.  from  the 
lower  extremity  of  which  a  tender  cedematous  band,  about 
6  in.  in  length,  extended  backwards  along  the  side  of  the 
trachea.  The  tumour  on  the  side  of  the  neck  increased 
in  size  and  the  cedematous  band  became  thicker  and 
denser.  The  prescapular  gland  attained  a  length  of 
over  4  in. 

The  general  health  of  the  animal  during  the  first  seven- 
teen days  was  unaltered  ;  then  the  calf  began  rapidly  to 
lose  ground  ;  the  respirations  gradually  increased  in 
frequency,  and  the  animal  became  thinner  and  weaker. 

On  October  8th  the  calf  had  a  rigor,  and  subsequently 
became  more  acutely  ill.  On  the  11th  its  appetite  failed, 
and  it  was  almost  too  weak  to  rise  from  the  ground  ;  the 


respirations  were  increased  (48),  expiration  ending  in  a 
short  grunt ;  the  accessory  muscles  of  respiration  were 
brought  into  action  and  the  head  was  held  extended  to 
its  fullest  extent ;  there  was  frequent  cough. 

These  symptoms  continued  and  increased  in  severity, 
the  calf  becoming  very  weak  and  emaciated.  It  was 
found  dead  on  the  morning  of  October  13th,  1903. 

Weights. 

During  the  first  week  there  was  a  gain  in  weight  of 
5  lbs.  ;  then  for  a  week  the  weight  was  stationary  ;  sub- 
sequently there  was  a  steady  loss  in  weight. 

qrs. 

-  2 

-  '2 


September  8th,  1903 
September  15th,  1903 
September  22nd,  1903 
September  29th,  1903 
October  6th,  1903  - 
October  12th,  1903   - 

Loss  in  Weight.— -6  lbs. 


lbs. 
13 
18 
18 
14 
11 
7 


Temperature 


OCTOBER 
3  8 


POST-MORTEM  EXAMINATION 


Carcass  greatly  emaciated. 

Local  Lesion.— Extending  from  the  seat  of  inoculation 
(in  front  of  the  left  shoulder)  to  the  episternum,  and 
curving  round  the  left  shoulder  and  prescapular  gland, 
there  was  an  elongated  firm  tumour.  The  total  length  of 
the  tumour  was  about  ten  inches;  the  upper  part  was  4  in. 
broad  and  a  little  over  one  inch  thick  ;  the  middle  2  in. 
by  §  in.  ;  it  tapered  gradually  as  it  neared  the  sternum. 
The  skin  covering  the  tumour  was  everywhere  intimately 
adherent,  but  not  ulcerated.  The  muscle  beneath  the 
upper  part  of  the  tumour  was  infiltrated  and  incor- 
porated. The  tissues  around  the  tumour  and  the 
neighbouring  glands  were  very  cedematous.  On  section 
through  the  upper  part  or  tiie  tumour  n  was  seen  to  be 

77. 


mainly  composed  of  dense  greyish  yellow  tissue  ;  in  the 
centre  of  the  tumour  there  was  a  small  cavity 
containing  caseo-pus  ;  the  peripheral  parts  were 
pinkish  red  and  cedematous,  and  were  crowded  with 
minute  greyish  yellow  tubercles.  That  part  of 
the  tumour  which  was  prolonged  into  the  dewlap 
showed  on  section  bright  red  gelatinous  tissue,  closely 
beset  with  little  greyish  yellow  tubercles.  The  loose 
tissues  on  each  side  of  the  episternum  were  cedematous 
and  infiltrated  with  numbers  of  small  grey  tubercles  ; 
similar  tubercles  were  seen  in  the  pectoral  muscles  near 
their  insertions. 

Left  Prescapular  Gland. — Weighed  3J  ozs.  and  measured 
H  in.  by  If  in.  by  1 J  in.  On  section  it  was  seen  to  consist 
throughout  of  dense  firm  greyish  yellow  caseated  tissue  ; 

M  2 
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entering  the  hihini  of  the  gland  there  was  a  thickened 
lymphatic  vessel,  wholly  caseous,  and  lying  near  the 
upper  end  there  were  a  few  groups  of  small  yellow 
tubercles. 

Left  Pre  pectoral  Glands.  —  One  left  prepectoral  gland, 
i  in.  in  diameter,  was  uniformly  caseous  :  a  second,  1  in. 
long  and  £  in.  broad,  showed  caseous  masses  affecting 
about  half  the  substance. 

Two  hamio-lymph  glands  beneath  the  left  prescapular 
gland  contained  caseous  nodules. 

Bight  Prescapular  Gland. — Weighed  about  \  oz.  and 
measured  2  in.  by  1  in.  On  section  the  tissue  was  very 
congested  and  cedematous  :  one  half  of  the  cortex  was 
occupied  by  dense  caseous  substance  ;  the  other  half 
seemed  normal. 

Right  Prepcctora1  Glands. — One  right  prepectoral  gland 
the  size  of  a  small  bean,  had  about  a  quarter  of  the 
cortex  caseous  :  a  second  very  small  gland  contained  a 
caseous  focus.     Two  other  small  glands  normal. 

Right  Axillary  Glands. — Normal. 

Cervical.  Glands.  — A  gland  in  the  middle  of  the  neck, 
along  the  left  side  of  the  trachea,  £  in.  long,  had  about 
half  its  substance  caseous.  The  gland  on  the  opposite 
side,  the  size  of  a  wheat  grain,  contained  a  minute 
tubercle. 

Two  g'ands  higher  up  on  each  side  of  the  larynx 
showed  several  tubercles. 

Abdomen. 

Omentum  and  Peritoneum. — There  was  a  complete 
absence  of  fat  in  the  omentum  ;  the  vessels  were  slightly 
engorged :  dotted  here  and  there  were  some  minute 
yellowish  specks  and  small  caseous  tubercles  (not  more 
than  ten). 

The  peritoneum  on  the  floor  of  the  abdomen  showed 
a  few  yellow  points. 

There  was  a  slight  amount  of  blood-stained  fluid  in  the 
abdominal  cavity. 

Spleen. — Weighed  5  ozs.  The  vessels  in  the  capsule 
were  engorged ;  the  parenchyma  was  dark  and  soft, 
and  contained  numerous  rounded  grey  tubercles  (the  size 
of  a  No.  4  shot),  not  apparently  caseous. 

Liver. — Weighed  2  lbs.  13  ozs.  The  substance  was 
pale  and  friable,  and  was  crowded  with  numerous  grey 
tubercles,  ranging  in  size  from  a  mustard  seed  downwards. 
A  few  of  the  larger  tubercles  showed  in  the  centre  a  minute 
yellow  point. 

Beneath  the  mucous  membrane  of  the  gall  bladder 
there  were  six  pin-head  sized  greyish  tubercles. 

Hepatic  Lymph  Glands. — Were  enlarged,  and  presented 
m  ny  little  grey  tubercles. 

Left  Kidney. — Weighed  5  ozs. ;  the  capsule  stripped 
readily,  showing  a  mottled  surface  ;  in  each  lobulation 
two  or  three  grey  tubercles,  the  size  of  mustard  seeds, 
were  seen  ;  a  few  similar  tubercles  were  seen  on  section. 
The  tissue  was  pale,  and  the  vessels  were  congested  in 
every  part. 

Right  Kidney. — Weighed  7  ozs.  and  resembled  in  every 
respect  the  left. 

Siij/rarenal  Bodies. — Both  were  pale,  and  contained 
minute  grey  tubercles  in  the  cortical  zone. 

Mesi  nli-ric  Glands.— Wave  not  apparently  enlarged. 
Each  one  contained  three  or  more  minute  grey  foci. 

The  glands  on  various  parte  of  the  stomach,  largo 
intest i r i < ■    and  pancreas  were  similarly  affected. 

Intestines. — Scattered  everywhere  in  the  mucous 
membrane  of  tin-  small  intestine  were  minute  grey  foci: 
these  were  moderately  numerous  in  the  upper  part ;  scanty 
elsewhere. 

Testicles. — The  testicles  were  intensely  red,  but  there 
were  no  tubercl* 

Thorax. 

I'h ma — Along  the  margins  of  the  ribs  then?  were 
some  small  flattened  reddish  granulations  containing 
grey  translucent  tubercles,  the  size  of  millet  seeds.  The 
pleura]  surface  of  the  diaphragm  Bhowed  a  few  similar 
granulations,  occurring  chiefly  near  the  attachments  o' 
the  caval  and  mediastinal  folds.  The  folds  showed  in 
addition  numerous  minute  grey  translucent  tubercles. 

The  abdominal  surface  of  the  diaphragm  was  normal. 


Lungs. — Weighed  5  lbs.  The  cephalic  and  middle- 
lobes  and  anterior  halves  of  the  posterior  lobes  were 
completely  consolidated,  firm,  dull  red  in  colour,  and 
sank  in  water  :  the  posterior  parts  of  the  posterior  lobes 
were  on  section  congested,  friable,  and  yielded  a  frothy 
serum  on  squeezing.     Pieces  just  floated  in  water. 

Evenly  distributed  in  every  part  of  the  lungs  were 
numberless  grey  tubercles,   smaller  than  mustard  seeds. 

Mediastinal  Glands. — Were  enlarged  to  about  twice 
the  normal  ;  the  long  caudal  gland  had  a  length  of 
21  in.  on  section  they  were  all  very  congested  and 
oedematous,  the  cortex  in  each  case  showed  throughout 
small  masses  of  closely  aggregated  greyish  yellow  tubercles. 

Bronchial  Glands. — Were  similarly  affected. 

A  gland  below  the  trachea,  at  the  opening  of  the  thorax, 
was  enlarged,  and  showed  a  few  small  grey  tubercles. 

Heart. — Showed  a  marked  absence  of  fat.  The  lym- 
phatics and  blood  vessels  were  very  prominent  on  the 
surfaces  of  the  ventricles.  The  adipose  tissue  usually 
present  around  the  bases  of  the  ventricles  was  replaced 
by  soft  pinkish  gelatinous  tissue  ;  in  this  could  be  seen 
several  minute  whitish  specks,  and  just  below  the  right 
auricular  appendix  a  thin  greyish  white  area.  This 
area  by  touch  could  not  be  differentiated  from  the  tissue 
in  which  it  lay.  The  ca-  iti?s  were  full  of  dark  red  blood 
clot.  In  the  muscle  of  the  right  ventricle,  just  beneath 
the  endocardium,  were  two  grey  foci  not  larger  than 
pin  heads.  A  slightly  larger  tubercle  was  seen  in  the  wall 
of  the  right  auricular  appendix. 

Various  Lymphatic  Glands  : 

Left  Precrural. — \\  in.  by  \  in.  Congested  ;  con- 
tained two  groups  of  tubercles  £  in.  in  diameter. 

Right  Precrural. — Not  congested ;  similarly  affected. 

The  lumbar  and  Viae  glands,  and  three  small  glands- 
at  the  bifurcation  of  the  aorta,  were  all  enlarged  and 
showed  several  grey  tubercles. 

Right  and  Left  Popliteal. — Contained  one  or  two- 
minute  grey  tubercles. 

Gluteal. — Had  each  a  grey  tubercle. 
Ischiatic. — Normal. 

Posterior  Pharyngeal  and  Submaxillary. — Showed 
several  small  greyish  yellow  foci. 

Parotid. — Were  similarly  affected. 
The  glands  near  the  testicles  (pudic)  showed  little 
grey  tubercles. 
Tongue,    Tonsils,    Larynx   and   Pharynx. — Normal. 
Brain  and  Membranes. — Normal. 

Microscopical   Examination. 
Smears  from  : — 

Emulsion  of  Prescapular  Gland  {used  for  Guinea- 
pigs). — Showed   numerous   tubercle   bacilli. 

Right  Prescapular  Gland.— Showed  tubercle  bacilli. 
Mediastinal   Gland. — Showed  tubercle   bacilli. 
Lung. — Showed  tubercle  bacilli. 
Spleen. — Showed   tubercle    bacilli. 
Liver. — Showed  a  few  tubercle  bacilli. 
Kidney. — Showed   numerous    tuberclo    bacilli. 
Gall   Bladder. — Showed   tubercle   bacilli. 
Tubercle  in  Auricle. — Showed  tubercle  bacilli. 
A  Suprarenal  Body. — Showed  tubercle  bacilli. 

Paraffin  Sections. 
Sections  through  one  of  the  tuberculous  haemolymph 
glands  showed  nodules  of  small   round  cells,  the  central 
parts  of  which  were  necrosed  ;   in  those  areas  vast  numbers 
nf  tubercle  bacilli  were  seen. 

Guinea- Pigs    Inoculated. 

An  emulsion  was  made  from  pieces  of  the  left  pres- 
capillar  gland  ;    with  this  emulsion:— 

G.P.  <;:'»x.,  G.P.  639.     Were  inoculated  subcutaneously. 

( ;.  1 '.  840. ,  ( 1. 1 '.  84 1 .    -Were  inoculated  intraperitoneally. 

The  first  two  died  of  general  tuberculosis  in  35  and  3f 
diys  raspaotiveiy ; J  the  last  two  of  acute  tuberculosis- 
in    12  days. 
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CALF  122. 

Subcutaneous  Inoculation  of   an  emulsion  made  from  the  tuberculous  organs  of  Monkey  62,  fed  with  milk  of 
Cow  72. 

Dose — 932,800  tubercle  bacilli  in  22  cc.  of  the  emulsion. 

Date— September   8th,    1903. 

Weight — 2  qrs.  3  lbs. 

Age — 13  weeks. 

Killed — November  11th,  1903.     64  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  8th,  1903. 

On  the  next  day  there  was  a  small  ©edematous  swelling 
which  diminished  slightly  in  size  during  the  following 
two  or  three  days  and  then  began  to  grow  firmer  and 
larger. 

On  the  ninth  day  there  was  a  tumour  about  2  in.  in 
diameter.  On  September  25th,  17  days  after  inoculation, 
the  tumour  measured  3|  in.  in  greatest  length,  2£  in.  in 
breadth,  and  about  1  in.  in  thickness ;  it  was  pear-shaped 
in  outline,  the  narrowest  part  of  the  tumour  being  directed 
downwards  ;  the  skin  was  intimately  adherent  to  it ; 
the  prescapular  gland  measured  3  in.  in  length. 

On  October  10th,  the  tumour  measured  7  in.  by  4|  in.  by 
about  3  in.  in  thickness  and  was  very  heavy  and  hard 
and  becoming  pendulous.  The  tumour  increased  still 
further  in  size  and  became  more  rounded  in  outline  and 
very  pendulous.  On  October  loth  a  distinct  sense  of 
fluctuation  was  obtained,  and  on  November  10th  the 
tumour  appeared  to  be  softened  throughout.  The  pre- 
scapular gland  had  increased  in  size  and  measured  over 
5  in.  in  length. 

For  the  first   17   days  the  calf  suffered  from    severe 


diarrhoea  and  the  general  condition  was  not  very  good. 
From  September  25th  the  calf  gradually  improved  in  health , 
and  during  the  rest  of  the  experiment  enjoyed  moderately 
good  health  and  had  a  fair  appetite  ;  the  diarrhoea  dim- 
inished, became  less  frequent,  and  then  subsided ;  the 
calf,  however,  did  not  grow  and  throughout  the  experiment 
was  thin,  though  not  markedly  emaciated  ;  the  re- 
spirations were  never  noticeably  increased  in  frequency. 

Weights. 


September  8th,  1903 
September  19th,  1903 
September  22nd,  1903 
September  29th,  1903 
October  6th,  1903  - 
November  3rd,  1903  - 
November  11th,  1903 

Gain  in  weight — 1  qr.  8  lbs. 

Rate  of  gain  per  week — 3*92  lbs. 

Tuberculin  Test. 

November  3rd,  56  days  after   inoculation. 
Rise  of  temperature,  1*4°  C. 
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POST-MORTEM  EXAMINATION. 


i    Carcass. — In  poor  condition. 

'  Local  Lesion.— On  the  left  side  of  the  neck  there  was 
a  large  rounded  tumour,  measuring  8£  in.  by  7  in.  by 
5  in.  The  tumor  was  pendulous  (the  lower  margin 
during  life  being  four  inches  belo.v  the  level  of  the 
trachea)  and  gave  a  distinct  sense  of  fluctuation. 

When  removed,  it  weighed,  with  the  skin  to  which  it 
was  attached,  5  lbs.  10  ozs. 

On  section  the  tumour  was  seen  to  be  a  large  cyst. 
The  contents  were  a  watery,  slightly  turbid  blood  stained 
fluid,  and  some  soft  dirty  white  irregular  caseous  masses ; 
the  fluid  altogether  amounted  to  1,150  cc. 

The  cyst  wall  varied  in  thickness,  in  no  part  exceeding 
two-thirds  of  an  inch  ;  externally  it  was  formed 
of  skin  and  a  thin  layer  of  fibrous  tissue  and  soft  breaking 
down  caseous  tissue  ;  the  part  in  contact  with  the  deeper 
structures  showed  an  outer  fibrous  layer  containing  here 
and  there  caseous  foci,  and  an  inner  layer  of  greyish 
white  caseating  tissue  ;  the  inner  surface  of  the  cyst 
■was  shaggy,  and  was  formed  of  breaking  down  caseous 
tissue,  small  shreds  of  which  hung  loosely  attached. 


Between  the  tumour  and  the  sternum  there  was  a 
column  of  pale  fibroid  tissue,  thickly  studded  with  small 
greyish  yellow  tubercles  ;  similar  tubercles  were  seen  in 
the  subcutaneous  tissues  around  the  anterior  end  of  the 
sternum,  spreading  on  the  left  side  into  the  axilla. 

Left  Prescapular  Cland. — Weighed  6  ozs.,  and  on  section 
was  caseous  throughout ;  the  tissue  was  firm,  greyish 
yellow,  with  a  slight  pink  tinge  ;  near  the  periphery  of  the 
gland  there  was  a  line  of  more  opaque  yellow  tissue,  and 
between  this  and  the  capsule  of  the  gland  there  was  a 
narrow  translucent  part  dotted  with  yellow  foci  ;  the 
capsule  was  thickened  and  showed  numerous  yellow  points : 
towards  the  upper  end  of  the  gland  there  was  an  irregular 
cavity  (1  in.  by  J  in.)  in  the  caseous  tissue,  which 
contained  a  small  amount  of  turbid  fluid. 

The  lower  end  of  the  gland  was  adherent  to  the  tumour 
by  a  series  of  thickened  lymphatic  vessels  presenting 
caseous  nodules. 

Right  Prescapular  Cland. — Weighed  1  oz..  and  was 
enlarged  and  caseous  in  the  lower  half,  where  it  .was 
an  inch  broad. 
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Prepctoral  Glands. — In  the  left  prepectoral  region 
there  were  four  glands  ;  one,  the  size  of  a  walnut,  was 
entirely  caseous  ;  a  second,  half  that  size,  showed  many 
softened  caseous  foci;  a  third  and  deeper  gland  contained 
irregular  caseous  masses,  a  small  gland  near  the  latter 
presented  one  or  two  caseous  foci. 

Tic )  Right  Prepectoral  Glands. — One  the  size  of  a 
pea,  the  other  the  size  of  a  kidney  bean,  showed 
caseating  nodules. 

Left  Axillary  Gland. — No  naked  eye  tubercle. 

Cervica1  Glands. — The  glands  along  the  left  skb  of  the 
trachea,  three  in  number,  two  1£  in.  by  |  in.,  the  third  the 
size  of  a  broad  bean,  were  caseous  throughout. 

A  mid-cervical  gland  on  the  right  side  was  enlarged 
and  caseous  throughout. 

Abdomen  . 

Omentum. — Devoid    of   fat,    showed     on    the    inferior 
surface  a  development  of  pale  granulations. 
Peritoneum  elsewhere  normal. 

Spleen. — Weighed  6£  ozs.  It  contained  in  the  pulp  al  out 
twenty  yellow,  caseous  and  softened  nodules,  1*5  to  5 
mm.  in  diameter.  The  nodules  were  not  appreciably 
calcareous.  Four  of  the  nodules  formed  rounded  projec- 
tions beneath  the  capsule  near  the  posterior  margin. 

Liver. — Weighed  2  lbs.  14  ozs.  Showed  beneath  the 
capsule  from  fifteen  to  twenty  greyish  white  nodules 
2  to  5  mm.  in  diameter,  yellow  and  caseous  in  the  centre  ; 
these  nodules  were  embedded  in  the  parenchyma,  a  few 
only  causing  a  slight  projection  ;  in  the  depth  of  the 
liver  substance  a  moderate  number  of  similar  nodules 
were  seen.  On  the  anterior  surface  of  the  capsule  there 
was  a  number  of  minute  hemispherical  tubercles,  some 
transparent,  the  majority  translucent  ;  these  were 
arranged  chiefly  around  the  tubercles  which  projected. 
The  posterior  surface  showed  one  little  group  of  similar 
bodies  around  a  surface  nodule. 

Hepatic  Lymphatic  Glands. — Were  enlarged,  and  con- 
tained discrete  yellow  nodules  2  to  5  mm.  in  diameter. 

Right  Kidney. — Eight  ozs.  Cortex  contained  near  the 
surface  about  six  nodules,  in  size  from  a  shot  to  a  small 
pea  ;  the  largest  of  the  nodules  was  wedge-shaped : 
all  were  greyish  with  central  yellow  foci. 

Left  Kidney. — Seven  ozs.  Contained  in  the  cortex  near 
the  surface  two  similar  nodules  3  mm.  in  diameter  ; 
one  of  the  nodules  projected  half  its  diameter  beyond 
the  surface  ;  in  the  deeper  layers  of  the  cortex  two 
caseating  nodules  were  seen. 

Suprarenal  Bodies. — Were  normal. 

Right  Lumbar  Gland. — Showed  a  grey  caseating  mass 
affecting  about  one-third  of  the  cortex. 

Left  Lumbar  Gland. — Contained  three  small  nodules 
of  caseating  tissue. 

Thorax. 

Lungs. — Each  lobe  contained  very  numerous  nodules 
ranging  in  size  from  a  small  shot  to  a  mass  occupying  the 
whole  of  a  lobule.  In  the  posterior  lobes  several  of  the 
consolidated  lobules  were  grouped  together  to  form 
tumour  masses.  In  the  anterior  lobes  many  of  the 
subpleural  tubercles  projected  considerably.  On  section 
the  nodules  consisted  of  translucent  tissue  containing 
opaque  yellow  masses  which  in  many  of  the  larger  nodules 
were  softened.  On  the  pleura  covering  some  of  the  larger 
nodules  there  were  small  miliary  tubercles  resembling 
those  on  the  surface  of  the  liver  ;  patches  of  collapse  were 
also  seen  in  the  latter  lobes. 

Pleura. — The  fringes  along  the  margins  of  the  lungs 
and  ribs  were  slightly  hypertrophied,  and  contained  a 
few  hard  grey  tubercles. 


Pale  granulations  were  seen  on  the  pieurai  surface  of 
the  diaphragm,  on  the  tendon  and  along  the  muscle. 

Thoracic  Glands. — The  long  mediastinal  gland  consisted 
of  two  parts,  each  3£  in.  by  1  in.  by  i  in.  On  section  the 
cortices  were  almost  entirely  occupied  by  greyish  yellow 
masses  ;  the  glands  anterior  to  this  were  enlarged  and 
similarly  caseous.  The  mediastinal  glands  (five  in 
number)  weighed  3  ozs. 

The  bronchial  glards  were  enlarged  to  over  three  times 
the  normal  size,  and  were  similarly  affected. 

Some  small  glands  along  the  oesophagus  contained 
caseous  nodules. 

The  mediastinal  gland  just  within  the  entrance  to  the 
thorax  on  the  left  side  was  enlarged,  and  showed  a  few 
greyish  foci.  The  corresponding  gland  on  the  opposite 
side  and  the  ventral  mediastinal  glands  were  not  apparently 
affected. 

Heart. — Normal. 

Alimentary  Tract. 

Pharynx,  Larynx  and  Tonsils. — Normal. 

Posterior  Pharyngeal,  Submaxillary  and  Parotid  Glands. 
— Normal. 

A  Gastric  Gland  showed  a  greyish  nodule  containing 
yellow  foci. 

Intestines. — Normal  throughout. 

Mesenteric  Glands. — A  gland  at  the  posterior  end  of  the 
mesentery  contained  a  grey  caseating  nodule  half  an  inch 
in  diameter  ;  a  second  gland  slightly  anterior  contained  a 
similar  nodule  a  quarter  of  an  inch  in  diameter. 

Other  Mesenteric  and  Colic  Glands. — Normal. 

Genito-U rinary  System. 

Uterus,  Ovaries  and  Fallopian  Tubes. — Normal. 

Mammary  and  Supramammary  Lymphatic  Glands. — 
Normal. 

Various  Lymphatic  Glands. 

Right   Precrural. — Contained    a    yellow    softened 
tubercle. 

Left  Precrural. — Normal. 
Right  and  Left  Popliteal. — Normal. 
Right  and  Left  Gluteal. — Normal. 
Right  and  Left  Ischiatic. — Normal. 
Right  and  Lzft  Iliac. — Normal. 
Right  Axillary. — Normal. 

A  Haimo-Lymph  Gland  near  the  left  prescapular 
gland  contained  a  nodule. 

Microscopical  Examination. 

Smears  from  : — 

Local  Tumour  Fluid. — Tubercle  bacilli. 

Left  Prescapular  Gland  Emulsion. — Tubercle  bacilli. 

Spleen. — Tubercle  bacilli. 

Lung. — No  tubercle  bacilli. 

Animals    Inoculated. 

With  Emulsion  of  Left  Prescapular  Gland. 
G.P.  691.)    Subcutaneously:     died   of    general   tuber- 
G.P.  692.)       culosis  in  71  and  47  days  respectively. 
G.P.  673. )    Intraperitoneal^ :    died  of  general   tuber  - 
G.P.  694.  /       culosis  in  25  and  29  days  respectively 
Rabbit  9.     Inoculated  intra venously:    died  of  general 

tuberculosis  in  45  days. 
Rabbit   LO.    Inoculated  subcutaneously:  died  ofgencral 

tuberoulosis  in  96  days. 
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VIRUS    B    1. 


CULTURE     INOCULATIONS. 


)ecember  21,  1904,  with  culture 

ived  from  Cow  44. 

ilture  was  20  days  old,  8th 

the  total  age  of  the  culture 

was  341  days. 


CALF  22$ 


CALF  228. 

.£2 


RABBITS. 


—  Subcutaneous. 

SubcutaneojDose .  5cro  m.g. 
Dose  :  50  nT  .„   -^  t. 

Died  December  n  ver?  ^February  2,  1905. 
35  days-r^8  a"er  inoculation. 
P.M.  —  Large     necrtnecrotic  tumour,  with  a  central 
miliary  tuberculosis.      ,1  tuberculosis. 


] 


No. 

Dose. 

Method. 

Duration 
of  Life. 

Result. 

5  rab- 
bits 

83 

84 

O'l  mg. 

O'l  mg. 
O'l  mg. 

Intrav. 

Subcut. 
Subcut. 

21  days 
(average) 

105  days 

68  days 

G.T. 

G.T. 
G.T. 

PIG  98. 

Subcutaneous. 
Dose :  1'0  mg. 
Died  March  29th,  1905. 
—  78  days  after  inoculation. 

}mall  local  lesion  ;  one  inguinal  gland 
eous  ;  a  few  tubercles  in  the  liver  and 
jl  numerous  tubercles  in  the  lungs 
j\ved  some  areas  of  consolidation  : 
is  of  pleura  and  diaphragm. 


with  Tubercle 
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CALF    222. 

Subcutaneous. — Inoculation  of  culture  obtained  from  Cow  40. 

Dose. — 50  milligrammes. 

Date.— November  11th,  1904. 

Age. — 3  months. 

Died.— December  16th,  1904.     (35  days  after  inoculation). 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  11th,  1904. 

Ten  days  after  inoculation  there  was  a  firm  projecting 
swelling  2 J  in.  in  diameter  continued  downwards  into  the 
dewlap  as  a  thin  cedematous  band  2A  in.  in  length  by  1  in.  in 
breadth;  the  prescapular  gland  measured  2h  in.  in  length. 

Three  weeks  after  inoculation  there  was  a  very  large 
prominent  tumour  measuring  7  in.  from  above  downwards 
and  3  in.  from  side  to  side  ;    the  prescapular  gland  was 


about  4|  in.  in  length  and  the  prepectoral  glands  were 
slightly  enlarged. 

Subsequently  there  was  no  further  increase  in  the  size  of 
the  tumour,  or  in  that  of  the  gland. 

On  December  10th,  1904,  the  calf  was  seen  to  be  losing 
flesh  and  to  be  becoming  weaker  ;  the  weakness  rapidly 
increased  and  for  five  days  before  death  the  calf  was  unable 
to  rise  from  the  ground  or  to  stand  upon  its  legs  when  lifted 
up.  The  respirations  were  not  obviously  increased  in 
frequency  and  were  at  no  time  laboured  or  jerky. 


Temperature. 
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Weights. 

'    The  calf  lost  steadily  in  weight  from  the  beginning  of  the 
experiment. 

November  15th,  1904 
December  7th,  1904 
December  16th,  1904 

Average  loss  per  week. — 4*5  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  firm  elongated  tumour 
measuring  7  in.  vertically,  3  in.  in  greatest  breadth,  and 
\\  in.  in  greatest  thickness.  On  section  the  mass  of  the 
tumour  was  composed  of  pinkish  yellow  necrotic  tissue,  to 
which  the  skin  and  underlying  muscles  were  firmly  ad- 
herent. In  the  centre  of  the  upper  part  of  the  tumour 
there  was  a  flat  irregular  space  filled  with  clear  reddish 
fluid,  around  which  the  necrosed  tissue  was  sodden  and 
friable.  External  to  this  space  the  skin  was  infiltrated  up 
to  the  surface,  and  showed  an  area  of  ulceration  half  an 
inch  in  diameter  ;  other  parts  of  the  skin  were  studded  with 
congested  caseous  foci ;  the  muscles  were  fibroid  and  in- 
filtrated with  yellow  tubercles  for  a  depth  of  a  quarter 
of  an  inch. 

Left  Prescapular  Gland. — Weighed  5  ozs.,  and  measured 
4  in.  by  2  in.  by  1£  in.  On  transverse  section  it  was 
triangular  in  outline,  and  consisted  throughout  the  cortex 
of  dense  pinkish  yellow  necrotic  tissue  ;  the  medulla  was 
fibroid  and  studded  with  yellow  tubercles  ;  the  capsule 
was  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  was  the 
size  of  a  small  walnut,  and  on  section    resembled    the 
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prescapular.  The  kidney-shaped  gland  was  enlarged  and" 
cedematous,  and  contained  a  few  caseous  tubercles  ;  a 
deeper  and  smaller  prepectoral  gland  contained  numerous 
tubercles. 

Abdomen. 

Omentum. — The  inferior  surface  of  the  omentum  showed 
fairly  numerous  nodules  ranging  in  size  from  a  small  shot 
to  a  wheat  grain  ;  the  nodules  were  congested  and  opaque 
yellow  in  the  centre. 

There  was  a  slight  excess  of  fluid  in  the  peritoneal 
cavity. 

Spleen. — 4J  ozs.  Not  obviously  enlarged  ;  showed  in 
the  pulp  shot-sized  tubercles,  opaque  in  the  centre,  and 
crowded  closely  together. 

Liver. — Weighed  2  lbs.  4  ozs.  The  substance  was  firm 
and  fairly  normal  in  colour ;  it  contained  numerous  pearly 
grey  tubercles,  mostly  about  the  size  of  pin's  heads  ;  the 
larger  ones  had  minute  opacities. 

Gall  Bladder. — Distended  with  bile  ;  showed  on  the 
mucous  surface  several  small  caseous  ulcers,  covered  with 
bile-stained  mucus  ;  there  were  also  a  few  sub-mucous 
caseous  foci,  the  size  of  mustard  seeds. 

Portal  Glands. — Were  greatly  enlarged  ;  the  cortices 
were  closely  beset  with  nodules  and  nodular  masses  of 
grey  translucent  tissue  studded  with  caseous  foci. 

Kidneys. — Left  kidney  showed  on  the  surface  not  more 
than  a  dozen  grey  miliary  tubercles,  slightly  opaque  in  the 
centre  ;  no  tubercles  v*  ere  seen  on  section. 

Right  kidney  showed  a  similar  number  of  tubercles  on 
the  surface,  and  two  or  three  in  the  depth  of  the  cortex. 

Suprarenal  Bodies. — Each  contained  a  minute  grey 
tubercle. 

N 
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Thorax. 
Heart,  Pericardium. — Normal. 

Pleura. — On  the  pleural  surface  of  the  tendon  of  the 
diaphragm  there  were  two  flattened  opaque  yellow 
tubercles  2  millimetres  in  diameter.  Along  the  margins 
of  the  ribs  on  the  right  side  there  were  scattered  some 
similar  tubercles  ;  on  the  left  side  there  were  a  few  minute 
grey  granules. 

Lungs. — The  lungs  showed  numerous  grey  miliary 
slightly  opaque  tubercles  evenly  distributed  throughout 
the  substance  ;  the  right  caudal  lobe  was  almost 
completely  hepatised,  and  the  middle  and  cephalic  lobes 
showed  large  patches  of  consolidation  ;  in  the  left  lobes 
many  of  the  tubercles  were  surrounded  by  small  irregular 
red  congested  zones,  but  there  were  no  large  areas  of  con- 
solidation (the  calf  lay  for  three  or  four  days  before  death 
on  its  right  side,  and  to  this  was  due  the  difference  in  the 
amounts  of  consolidation  in  the  two  lungs. 

Thoracic  Glands. — The  thoracic  glands  were  moderately 
enlarged.  The  caudal  mediastinal  gland  measured  4  in. 
by  \\  in.  by  \  in.  All  showed  in  the  cortices  grey 
translucent  tissue  far  advanced  in  caseation  amd  necrosis. 

The  bronchial  and  intratracheal  glands  were  similarly 
affected. 

The  \entral  mediastinal  glands  were  slightly  enlarged 
and  beset  with  caseating  nodules,  the  largest  2  millimetres 
in  diameter. 

Alimentary  Tract. 
Tonsils. — Both  contained  caseous  nodules. 

Under  the  mucous  membrane  between  the  epiglottis 
and  the  base  of  the  tongue  there  were  several  pinhead- 
sized  caseous  tubercles  ;  there  were  two  similar  tubercles 
in  the  larynx. 

Small  Intestine. — Distributed  throughout  the  whole 
length  of  the  small  intestine,  under  the  mucous  membrane, 
there  were  numerous  pinhead-sized  caseous  tubercles. 


Similar  tubercles  were  seen  under  the  mucous  membrane 
of  the  colon.  In  the  caecum  there  were  some  minute 
erosions  of  the  mucous  membrane. 

Mesenteric   Glands. — Were   slightly   enlarged   and   ex 
tensively  tuberculous;  the  cortices  of  many  were  tuber- 
culous throughout;   others  were  packed  with  nodules  that 
remained  more  or  less  discrete. 
-   Ileo-Colic  Glands. — Similarly  affected. 

Gastric  Glands,  Colic  (Hands. — All  were  closely  beset 
with  caseating  nodules. 

Various  LympluMic  Glands. 

Precrural  Glands. — Were  not  obviously  enlarged,  but 
contained  numerous  discrete  caseating  tubercles  similar 
to  those  in  the  ventral  mediastinal. 

Popliteal  Glands,  Gluteal  Glands,  Pudic  Glands,  Iliac 
Glands,  Sacro-Iliac  Glands,  (Esophageal  Glands,  Axillary 
Glands,  Right  Prescapular  Gland,  Right  Prepectoral  Gland, 
Right  Cervical  Glands,  Left  Mid-Cervical  Glands,  Left  Lower 
Cervical  Glands. — Resembled  the  precrural. 

Pharyngeal  Glands,  Submaxillary  Glands,  Parotid  Glands, 
Left  Upper  Cervical  Glands. — Were  slightly  enlarged,  and 
very  closely  beset  with  caseating  nodules,  all  of  which, 
however,  remained  discrete. 

Cceliac  Glands. — Resembled  the  portal. 

Lumbar  Glanls. — Were  enlarged,  and  beset  with 
tubercles,  which  had  here  and  there  coalesced. 

Renal  Gland. — Was  similarly  affected. 

Test  icles. — No  rmal . 

Microscopical   Examination     (Smear     Preparations). 
Right  Tonsil. — Very  numerous  beaded  tubercle  bacilli. 
Gall  Bladder  (caseous  tubercle). — Moderately  numerous 
tubercle  bacilli. 

Large     Intestine     (submucov:   -\ 

tubercle)      -         -         -         -  \_  Moderately  numerous 
Laryngeal  Tubercle  -         -         -  I        tubercle  bacilli. 
Right  Suprarenal  Body  -  J 
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CALF    228- 

Subcutaneous. — Inoculation  of  culture  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44. 

Dose. — 50  milligrammes. 

Date— December  21st,  1904. 

Age. — 15  weeks. 

Killed. — When  dying,  February  2nd,  1905.     (43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  21st,  1904. 

Nine  days  after  inoculation  there  was  a  firm  prominent 
rounded  tumour  3  in.  in  diameter  ;  the  prescapular  gland 
measured  about  3  in.  in  length. 

On  January  12th,  22  days  after  inoculation,  the  tumour 
measured  4  in.  by  3  in.  and  was  very  prominent  and  hard  ; 
it  was  joined  to  the  prescapular  gland  by  several  thick 
cords  ;  the  prescapular  gland  measured  4  in.  in  length 
and  the  spherical  prepectoral  gland  was  the  size  of  a 
walnut.  On  this  jday  the  general  condition  of  the  calf 
was  not  good  ;  the  coat  was  rough  and  the  appetite  very 
poor  ;  the  respirations  were  not,  however,  increased  in 
frequency. 

On  January  20th,  a  small  opening  appeared  in  the 
skin  over  the  tumour  through  which  yellow  serous  fluid 
was  discharged. 


On  January  23rd,  the  tumour  had  increased  in  si/.'- 
and  was  united  to  the  prescapular  gland  by  thickened  and 
infiltrated  muscles ;  the  respirations  were  slightly  in- 
creased ;  there  was  occasional  cough  and  the  animal 
appeared  to  be  losing  flesh. 

The  calf  rapidly  got  worse  and  on  January  30th  was 
emaciated  and  so  weak  that  it  was  unable  to  rise  from 
the  ground  ;  the  respirations  were  increased  in  frequency 
and  very  laboured.  It  became  more  gravely  ill  and  was 
killed  in  a  dying  condition  on  February  2nd,  1904. 

Weights. 

There  was  a  steady  decline  in  weight. 


cwt. 

(jl'S. 

lbs 

December  27th,  1904 

-     1 

0 

O 

February  2nd,  1905 

-     0 

3 

7 

Loss  in  weight. — 21  lbs. 

Average  Loss  per  Week. — 3  *09  lbs. 

DECEMBER 
2/  26  31 


<7I 


40 


39 


38 


Temperature. 

JANUARY 
/O         /5  20         25  30 
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POST-MORTEM  EXAMINATION. 


Carcass. — In  poor  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  firm  tumour,  measuring 
4£  in.  by  3  in.  by  1$  in.,  and  weighing,  with  the  skin  and 
muscle  to  which  it  was  attached,  10  ozs.  On  section  the 
body  of  the  tumour  was  composed  of  tough  caseo-necrotic 
tissue,  showing  in  the  upper  part  an  irregular  cavity 
filled  with  turbid  serous  fluid.  The  skin  was  thoroughly 
adherent,  and  infiltrated  right  up  to  the  surface  with 
yellow  caseous  tubercles  ;  the  epidermis  over  the  centre 
of  the  tumour  had  necrosed,  and  was  covered  with  dried 
discharge.  The  muscles  under  the  tumour  were  closely 
studded  with  yellow  nodules,  and  those  between  the 
tumour  and  the  prescapular  gland  were  infiltrated  and 
extensively  caseated. 

Left  Prescapular  Gland. — Weighed  6  ozs.,  and  measured 
3i  in.  by  2£  in.  by  If  in.  On  section  it  was  composed 
throughout  of  dense  yellow  caseated  tissue,  showing  here 
and  there  hemorrhagic  points ;  the  capsule  was  thickened, 
and  on  thr>  side  nearest  the  local  tumour  infiltrated  with 
'•aseous  tubercles. 

The  tissues  around  the  local  tumour  and  prescapular 
'dand  were  m  )derately  cedematous. 

Left  Prepectoral  Glands. — The  rounded  prepectoral 
gland  measured  1  in.  in  diameter,  and  on  section 
resembled    the    prescapular  ;    extending   from   the   local 
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tumour  to  this  gland  was  a  thick  caseous  lymphatic  vessel. 

The  kidney-shaped  prepectoral  gland,  the  size  of  a 
filbert,  was  firm,  and  studded  with  minute  grey  foci. 

Near  the  latter  were  two  small  cedematous  glands,  which 
showed  small  caseating  nodules.  f^ 

A  gland  lying  just  in  front  of  the  first  rib,  underTthe 
left  scalenus  antiens,  was  much  enlarged,  and  on  section 
caseous  throughout  (not  so  advanced  as  the  prescapular) 

Right  Prescapular  Gland. — Contained  one  caseous 
tubercle  the  size  of  a  shot. 

Right  Axillary  Gland. — Contained  a  similar  tubercle. 

Prepectoral  Glands. — A  right  prepectoral  gland,  the  size 
of  a  marble,  was  caseating  throughout. 

Cervical  Glands. — One  of  the  lower  cervical  glands  was 
enlarged,  firm,  and  similar  on  section  to  the  above. 

All  the  other  cervical  glands  showed  caseating  nodules.. 

Abdomen. 

Omentum. — The  omentum,  on  its  inferior  surface, 
showed  in  the  centres  of  the  polygonal  areas  between  the 
vesseh  clusters  of  minute  grey  granules  ;  there  were 
besides  about  half-a-dozen  firm  caseating  nodules,  tbc- 
largest  the  size  of  a  wheat  grain. 

Parietal  Peritoneum. — Normal. 

N2 
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Spleen. — Weighed  1  lb.  Surface  normal  ;  pulp  closely 
packed  with  firm  caseating  nodules,  2  to  4  millimetres 
in  diameter. 

Liver. — Pale.  Showed  on  the  surface  and  on  section 
moderately  numerous  caseating  nodules,  1  to  2  milimetres 
in  diameter  ;    also  innumerable  minute'  greyish  white  foci. 

Portal  (Hands. — Were  enlarged,  and  showed  in  the 
cortices  confluent  caseating  nodules. 

Gall  Bladder. — Normal. 

Kidneys. — Left  kidney  showed  on  the  surface  about 
twelve  caseating  tubercles  1*5  to  2-5  millimetres  in 
diameter  ;  the  larger  ones  extended  into  the  cortex  in  a 
wedge-shaped  manner.  Close  inspection  revealed  also  a 
few  very  minute  tubercles.  Similar  tubercles  were  seen  in 
the  depth  of  the  cortex. 

Right  kidney  contained  about  the  same  number  of 
tubercles  as  the  left,  but  two  or  three  were  larger,  and 
appeared  as  if  made  up  of  several  small  tubercles  grouped 
together. 

Suprarenal  Bodies. — Contained  a  number  of  minute 
grey-white  foci,  situated  chiefly  in  the  cortical  zones. 

Tlwrax. 
Heart. — Adhering    to    the    pericardial    surface    of   the 
heart  were  some  patches  of  fibrin,  in  which  minute  tubercles 
could   be   seen.     Under   the   endocardium   of   the   right 
ventricle  there  was  a  minute  whitish  tubercle. 

Pleura. — The  fringes  around  the  margin  of  the  central 
tendon  showed  here  and  there  little  groups  of  grey  granules. 

Parietal  Pleura. — Appeared  normal. 

Lungs. — Contained  moderately  numerous  discrue 
caseating  tubercles  of  various  sizes,  the  largest  about  2 
millimetres  in  diameter,  the  smallest  less  than  a  pin's  head 
in  size.  The  cephalic  lobes  and  extreme  antero-ventral 
portions  of  the  caudal  lobes  were  consolidated  and  dark 
red  in  colour.  In  the  rest  of  the  caudal  lobes  there  were 
isolated  eonsolidated  lobules. 

The  fringes  around  the  margins  of  the  lungs  were  in 
places  slightly  hyper  trophied,  and  showed  minute 
tubercles. 

Mediastinal  Glands. — Dorsal  mediastinal  glands  were 
moderately  enlarged,  weighing  together  2i  ozs.  On 
section  the  cortices  were  composed  throughout  of  firm 
grey  tissue,  far  advanced  in  caseation. 


Bronchial  Glands,  Peribronchial  Glands,  Intratracheal 
Glands. — Were  also  enlarged,  and  resembled  on  section  the 
mediastinal. 

The  ventral  mediastinal  glands  contained  a  few  small 
tubercles. 

Alimentary   Tract. 

.Tonsils. — Normal. 

Tongue. — Some  of  the  lymphoid  follicles  at  the  base  of 
the  tongue  were  congested  and  ulcerated,  but  were  not 
definitely  caseous. 

Small  Intestine. — Showed  sparsely  scattered  caseous 
tubercles  over  which  the  mucous  membrane  was  con- 
gested and  beginning  to  ulcerate. 

Large  Intestine. — The  caecum  and  colon  showed  tubercles 
similar  to  those  in  the  small  intestine,  but  only  one  or  two 
of  these  were  ulcerated. 

Mesenteric  Glands. — Were  not  enlarged.  Almost  all 
contained  one  or  two  caseating  nodules,  the  largest  4 
millimetres  in  diameter. 

Similar  nodules  were  seen  in  the  gastric  and  colic  glands. 

Ileo-Colic  Glands. — Were  more  severely  affected. 

Various  Lymphatic  Glands. 

Gluteal,  Popliteal,  Precrural. — Each  contained  from 
three  to  six  caseating  nodules. 

Iliac,  Sacro-Iliac,  Left  Axillary,  Parotid,  Pudic. — Each 
contained  from  three  to  six  caseating  nodules. 

Cazliac  Glands. — Were  enlarged,  and  consisted  through- 
out of  firm  grey  tissue,  studded  with  opaque  yellow  fooi. 

The  glands  around  the  pancreas,  the  lumbar,  and  renal 
glands,  were  closely  beset  with  caseating  nodules. 

Submaxillary  and  Pharyngeal  Lymphatic  Glands. — Con- 
tained numerous  discrete  caseating  nodules. 

Testicles. — Normal. 

Microscopical  Examination. 

Ventral  Mediastinal  Gland. — One  tubercle  bacillus. 

Tubercle  from  Colon. — A  few  tubercle  bacilli 

Tubercle  from  Left  Suprarenal 

Tubercle  from  Heart 

Lymphoid  Follicle  at  Base  of  Tong 


jue  J 


No  tubercle 
bacilli. 
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VIRUS   B   I. 


MONKEY    PASSAGE     EXPERIMENT. 
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MONKEY  2   (Monkey  Passage  Experiment). 

Subcutaneous :  Inoculation  of  tuberculous  lesions  from  Guinea-pig  130 

Dose:  Not  estimated. 

Date  :  September  11th,  1902. 

Died:  October  22nd,  1902.     (41  days.) 


Clinical  Notes. 

The  animal  quickly  developed  signs  of  sevexe  infection. 
Its  temperature  rose  eight  days  after  inoculation  to  104*4°, 
and  a  week  later  reached  107°.  The  monkey  became 
rapidly  worse,  and  died  of  general  tuberculosis  41  days 
after  the  commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Axillary  Glands,  Inguinal  Glands,  Iliac  Glands. — En- 
larged and  caseous. 

Liver. — Contained  numerous  tubercles. 

Spleen. — Enlarged  and  full  of  tubercles. 

Suprarenals. — Contained  tubercles  in  the  cortex. 


There  was  an  alveolar  abscess  containing  tubercle 
bacilli,  and  a  gland  near  the  hyoid  bone  containing  a 
tubercle  in  its  cortex. 

C  cecum,  Large  Intestine. — A  few  tubercles  under  the 
mucous  membrane. 

Caical  and  Mesenteric  Glands. — Normal  in  appaarance, 
but  contained  tubercle  bacilli. 

Lungs. — Contained  shot-like  tubercles. 

Bronchial  Glands. — Were  affected. 

GUINEA-PIGS  INOCULATED. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  spleen,  and  two  with  an  emulsion  made  from 
the  liver,  died  of  tuberculosis. 
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MONKEY  4   (Monkey   Passage   Experiment). 

Intravenous  :  Injection  of  an  emulsion  of  the  tuberculous  organs  of  Guinea-pig  130. 

Dose :  Not  estimated. 

Date;  September  11th,  1902. 

Died:  September  26th,  1902.     (15  days.) 


Clinical  Notes. 
The  wound  made  by  the  intravenous  injection  did  not 
heal  well.  It  broke  down,  and  eventually  became  a  deep 
and  foul  ulcer.  The  animal  showed  no  impairment  of 
health  during  the  first  ten  days,  but  then  began  to  cough 
and  lose  strength.  On  the  13th  day  she  was  obviously 
very  ill  and  weak,  and  she  died  15  days  after  inoculation. 

Temperature. 
The  temperature  rose  on  the  10th  day  to  106\  and 
remained  over  105°  till  just  before  death,  when  it  fell 
to  96°. 

POST-MORTEM  EXAMINATION. 

Numerous  early  tubercles  and  tubercle  bacilli  were 
found  in  nearly  every  organ.  There  was  a  deep  septic 
ulcer  at  the  seat  of  inoculation,  and  the  surrounding 
tissue  was  infiltrated  with  caseating  matter  containing 
tubercle  bacilli. 

Femoral  Glands,  External  Iliac,  and  Lumbar  Glands. — 
Were  all  affected,  and  contained  tubercle  bacilli. 

Tongue,  Palate,  Larynx,  Tonsil. — Appeared  normal. 
Tubercle  bacilli  found  in  tonsil. 

Small    Intestine. — Contained 
containing  tubercle  bacilli. 


minute*    whitish     spots 


Mesenteric  Glands. — Affected. 

Liver. — Contained  minute  tubercles. 

Spleen. — Contained  no  visible  tubercles,  but  tubercle 
bacilli  were  fo'ind. 

Kidneys. — Appeared  normal,  except  for  one  minute 
white  speck  in  the  cortex  of  one. 

Lungs. — Numerous  minute  yellowish  white  tubercles. 

Bronchial  Glands. — Tuberculous. 

Brain. — Healthy. 

Microscopical  Examination. 

Tubercle  bacilli  in  large  numbers  were  found  in  all  the 
organs,  and  the  bacilli  were  remarkably  long. 

It  was  considered  possible  that  the  death  of  this  animal 
had  been  caused  by  septicaemia.  In  order  to  test  this 
Guinea-pig  175  was  injected  subcutaneously  with  serum 
of  Monkey  4.  The  blood  was  not  taken  directly  from 
the  heart,  but  after  it  had  flowed  into  the  peritoneal 
cavity.  This  guinea-pig  escaped  acute  infection,  but 
became  tuberculous. 

No  animals  other  than  this  guinea-pig  were  inoculated 
with  the  virus  of  Monkey  4. 


1 1. 
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MONKEY   20   (Monkey  Passage  Experiment) 

Intravenous :  Injection  of  emulsion  of  spleen  of  Monkey  2. 

Dose :  Not  estimated. 

Date  :  October  22nd,  1902. 

Died:  October  31st,  1902.     (9  days.) 


Clinical  Notes. 

The  puncture  made  by  the  needle  at  the  time  of  injec- 
tion healed  at  once,  and  no  ulcer  or  wound  resulted  as 
in  the  case  of  Monkey  4.  The  animal  became  rapidly 
ill  and  died  9  days  after  inoculation. 

POST-MORTEM  EXAMINATION. 

There  was  no  sign  of  any  lesion  at  the  seat  of  inoculation. 

Popliteal  Gland. — Normal,  contained  no  tubercle  bacilli. 

Inguinal  Glands. — Were  probably  a  little  larger  than 
normal,  and  they  were  more  congested,  but  no  tubercle 
bacilli  could  be  found. 

External  Iliac  Glands. — The  same. 

Mouth. — There  was  some  congestion  of  the  mucous 
membrane  and  round  certain  of  the  teeth  (four  lower 
incisors  and  left  upper  lateral  incisor) ;  this  showed  up  on 
the  otherwise  pale  mucous  membrane. 

The  nasal  surface  of  the  palate  and  the  nasopharynx 
generally  was  congested. 

(Esophagus,  Larynx,  Trachea. — Normal. 

Stomach. — Showed  numerous  dark  pink  spots  in  the 
mucous  membrane  near  the  pylorus,  which  did  not  fade 
on  pressure.  The  pylorus  was  dark  red,  as  also  the 
duodenum  and  the  rest  of  the  small  intestine.  Just  be- 
yond the  pylorus  were  several  patches,  dark  grey  in  the 
middle  and  yellowish  brown  around,  which  appeared  to 
be  ulcers. 

The  congestion  of  the  mucous  membrane  extended  to 
the  ileo-cajcal  valve,  and  stopped  rather  abruptly  there 
It  was  most  intense  in  the  duodenum. 

Colon. — Contained  a  considerable  quantity  of  normal 
caeca!  matter;  the  small  intestine  little,  but  much  bile- 
stained  mucus. 


The  Mesenteric  Glands,  the  Mesocolic  Glands,  and 
especially  those  in  the  angle  between  the  csecum  and 
lower  end  of  the  ileum,  were  slightly  enlarged  and  con- 
gested. 

Liver. — Was  a  pale  brownish  colour.  On  its  upper 
surface  were  parts  which  were  of  a  redder  colour.  It 
looked  perfectly  normal  in  structure. 

Spleen. — Also  appeared  normal  in  structure  and  size,  and' 
was  of  the  usual  dark  blue  purple  colour. 

Kidneys. — Showed  nothing  abnormal. 

Lungs. — Appeared  to  be  healthy. 

Bronchial  Glands. — Were  not  enlarged. 

There  was  no  excess  of  pleural  fluid. 

Heart.—- Showed  no  departure  from  the  normal,  unless 
indeed  there  may  have,  been  a  slight  excess  of  pericardial 
fluid. 

Testes,  Suprarenals,  Pancreas,  Salivary  Gland.'!. — 
Looked  healthy. 

Microscopical  Examination  of  Crushed  Organs. 

Popliteal  Gland  (L)  \     „     tubercle  bacilli 

T  •  1        ./-V7  7        /T     \  1  llU        IUUC1L1C       t.'CH.   1111. 

Inguinal  Gland  (L)   I 

Lung,   Bronchial   Gland  \      m  .       . ",      .... 

Liver  and  Spleen     -     -j      Tubercle  bacilli  numerous. 

Mesenteric  Gland. — No  tubercle  bacilli. 
The  bacilli  were  observed  to  be  shorter  and  thicker  in  the 
lung  and  bronchial  gland  than  in  the  liver  and  spleen. 

Guinea-Pigs   Inoculated. 

Four  guinea-pigs  were  inoculated  subcutaneously,  one 
from  the  spleen,  one  from  the  liver,  one  from  the  lung, 
and  one  from  the  bronchial  gland;  all  died  of  genera] 
tuberculosis  in  periods  varying  from  32  to  65  days. 
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MONKEY  18   (Monkey   Passage  Experiment). 


Subcutaneous  :  Inoculation  of  emulsion  of  spleen  of  Monkey  20. 

Dose ;  Not  estimated. 

Date  :  October  31st,  1902. 

Killed:  November  17th,  1902.     (17  days.) 


Clinical  Notes. 
A  small  ulcer  formed  at  the  seat  of  inoculation.     The 
animal  became  rapidly  ill  and  was  in  a  dying  condition 
when  killed  on  November  17th,  seventeen  days  after  the 
commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

At  the  seat  of  inoculation  in  upper  part  of  left  calf  there 
was  a  subcutaneous  collection  of  pus  discharging  through 
a  minute  opening,  forming  a  swelling  1  in.  by  J  in. 
Contiguous  to  it  was  the  popliteal  gland,  caseous  and 
softened. 

Lfft  Inguinal  Gland. — Was  a  little  enlarged,  and  con- 
tained numerous  closely  packed  tubercles  in  the  cortex. 

Liver. — Was  pale  and  everywhere  beset  as  closely  as 
possible  with  very  minute  yellowish-white  foci;  it 
appeared  to  be  enlarged. 

Spleen. — A  little  enlarged;  was  also  closely  beset 
with  similar  tuberculous  foci. 

Kidneys. — Appeared  to  be  normal. 

Su prurenals. — Had  whitish  prominent  spots  in  the 
C<  irtex. 

Stomach. — Normal. 

Intestines. — The  duodenum  just  beyond  the  pylorus 
showed  several  patches  of  congestion,  but  no  ulceration. 

The  rest  of  the  small  intestine  was  normal. 

Th"  colon  showed  one  or  two  minute  ulcers,  and  con- 
tained numerous  little  worms  f  in.  long. 

Beneath  the  mucous  membrane  of  the  caecum  were 
several  little  shot-sized  purple  bodies,  with  purplish- 
brown  contents.  These  were  observed  to  be  just  beneath 
the  little  ulcers. 

The  glands  between  the  caecum  and  end  of  the  ileum 
were  perhaps  a  little  enlarged. 


Another  gland,  close  to  the  pylorus  and  duodenum, 
and  embedded  in  the  pancreas,  was  slightly  enlarged. 
Both  contained  tubercle  bacilli. 

Lungs. — Were  fairly  healthy,  and  contained  a  few 
minute  tubercles  only.  The  amount  of  lung  disease 
was  so  slight  that  it  was  difficult  to  believe  that  any  part 
of  the  injection  had  been  intravenous. 

Bronchial  Olands. — Were  slightly  enlarged,  and  showed 
small  white  tubercles  in  the  cortex. 

Pleura,  Pericardium,  Peritoneum,  Omentum. — Normal. 

Heart,  Pancreas,  Testes,  Tongue,  Palate,  Larynx,  Tonsils. 
Submaxillary  Lymphatic  Glands. — Normal  in  appearance. 

Tubercle  bacilli  were,  however,  found  in  tonsils  and 
submaxillary  gland. 

Coverslip  Preparations. 

Liver. — Tubercle  bacilli  numerous  and  long. 

Bronchial  Gland. — Tubercle  bacilli  numerous  and  long. 

Lung. — Tubercle  bacilli  fairly  numerous. 

Spleen. — Tubercle  bacilli  numerous  and  long. 

Kidney. — No  tubercle  bacilli. 

Caical  Gland. — Tubercle  bacilli  not  nnmerous. 

Gland  near  Pylorus  (in  head  of  pancreas). — Tubercle 
bacilli  not  numerous. 

Submaxillary  Lymphatic  Glands.  Tubercle  bacilli  rather 
numerous  ;   in  definite  groups. 

Tonsils. — Tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  spleen,  one  from  the  liver,  and  one  from  the 
kidney,  died  of  tuberculosis. 


77. 
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MONKEY   22   (Monkey  Passage  Experiment). 

Subcutaneous :  Inoculation  of  emulsion  of  spleen  of  Monkey  18. 

Dose :  Not  estimated. 

Date  :  November  17th,  1902. 

Died:  December  30th,  1902.     (43  days.) 


Clinical  Notes, 

The  animal  was  inoculated  in  the  right  leg.     An  ulcer 
formed  at  the  seat  of  inoculation.     This  monkey  lived 
longer  than  any  one  of  the  other  four  included  in  the  series, 
but  it  soon  became  obviously  ill,  and  died  43  days  after 
the  commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Local  lesion.— On  the  outer  and  hinder  part  of  the  right 
leg  was  an  ulcer  measuring  1J  in.  by  1  in.  The  leg  was 
sharply  flexed  upon  the  thigh,  and  could  not  be  extended. 

A  right  inguinal  gland  was  seen  prominent  and  softened, 
but  not  ulcerated. 

On  removing  the  skin,  immediately  around  the  ulcer 
was  a  zone  of  massed  tubercles,  partly  in  the  subcutaneous 
tissue  and  deeper  layers  of  the  skin,  and  partly  in  the 
deep  fascia. 

Along  the  internal  saphenous  vein  was  a  chain  of  little 
tubercles  in  the  deep  fascia. 

About  the  middle  of  the  back  of  the  leg,  just  above  the 
upper  limit  of  the  ulcer,  and  deeply  seated  between  the 
tlexors  of  the  knee  (which  in  the  monkey  are  inserted 
very  low  down  the  leg)  was  a  caseous  and  softened  mass 
about  £  in.  in  diameter,  probably  the  popliteal  gland. 

Right  Inguinal  Glands. — Formed  a  three-cornered  mass 
(If  in.  by  1  in.),  entirely  caseous  and  softened.  Further 
out  was  a  small  caseous  gland. 

Within  the  pelvis,  and  occupying  about  one-third  of 
its  basin,  was  a  large  {\  in.  in  diameter)  softened  caseous 
mass,  flattened  against  the  right  pelvic  bones,  and  ex- 
tending from  the  brim  to  the  sciatic  notch. 

Iliac  and  Lumbar  Glands. — Formed  a  complete  chain 
of  small  caseating  nodules. 

Liver. — Contained  five  or  six  little  tubercles,  round 
some  of  which  were  clusters  of  minute  grey  foci.  More- 
over, on  close  inspection  the  liver  generally  was  found 
to  be  full  of  very  minute  grey  foci. 

Spleen. — Was  scarcely  at  all  enlarged,  and  contained 
numerous   very   minute   tubercles. 

K idn cys. — Were  healthy. 


Right  Suprarenal. — Contained  a  little  dark  brownish 
red  solid  nodule. 

Left  Suprarenal. — Normal. 

Pancreas. — Was  healthy. 

Mesocolic  and  Mesenteric  Glands. — Were  compara- 
tively large,  but  not  a  trace  of  tubercle  could  be  seen  in 
the  former,  while  in  the  latter  some  very  minute  whitish 
points  were  seen. 

In  a  gland  in  the  gastro-hepatic  omentum,  near  the 
pylorus,  two  or  three  little  tubercles  were  seen. 

Cervical  Glands. — Were  normal,  and  none  were  seen 
behind  the  sternum. 

Lungs.  The  little  right  middle  lobe  and  a  small  portion 
of  the  left  were  collapsed,  and  the  former  contained 
three  very  small  tubercles. 

Bronchial  Glands. — The  several  bronchial  glands  ap- 
peared to  be  perfectly  normal. 

Pleura,  Pericardium. — Were  not  affected. 

Heart. — Was  soft  and  flabby,  but  showed  no  tubercles. 

Brain. — The  surface  of  the  left  frontal  lobe  was  con- 
gested.    Otherwise  the  brain  was  normal. 
No  excess  of  cerebro-spinal  fluid. 

Blood. — The  most  remarkable  change  was  in  the  blood, 
which  at  once  on  opening  a  vessel  was  seen  to  be  thin  and 
watery.  That  taken  from  the  heart  looked  as  if  it  had 
been  greatly  diluted.  It  clotted  quickly,  forming  a 
Arm  pinkish  red  clot. 

The  corpuscles  were  normal  in  shape,  and  ran  quickly 
together  into  rouleaux. 

Microscopical  Examination. 

Caseous  Matter  from  Popliteal  Gland. — Tubercle  bacilli 
numerous. 

Mesenteric    Gland    containing    Minute     White    Specks 
(crushed). — Tubercle  bacilli  in  moderate  numbers. 
Cerebro-Spinal   Fluid 
Mesocolic   Gland 


l   j\o 


tubercle  bacilli. 


Spleen  (crushed  tubercle)  \  Tubercle    bacilli ;  not  very 
Liver  (crushed  tubercle)    J        numerous. 
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CALF  52  (Monkey  Passage  Experiment). 

Subcutaneous :    Inoculation  of  emulsion  of  spleen  of  Monkey  2. 

Dose :  Not  estimated 

Date  :  October  22nd,  1902. 

Killed :  November  23rd,  1902.     (32  days.) 

Clinical  Notes.  Lungs. — Contained  considerable  numbers  of  small  pearl  - 

Three  weeks  after  inoculation  there  was  a  very  large      '    e  tuDercles- 
swelling   at   the   seat   of  inoculation,    and  the   calf  was  Bronchial    Glands,    Mediastinal    Glands. — Tubercles    in 

obviously  ill.  cortex. 

It  suffered  from  fits,  and  therefore  was  killed,  although 
it  would  apparently  have  lived  some  time  longer  had  it  Microscopic  Examination. 

Tubercle  bacilli  were  found  in  crushed  specimens  of  the 
following  organs  and  glands  : — - 

Precrural    Glands,    Sacro-IHac    Glands,    Iliac    Glands. 

There  was  a  large  hard  tumour  at  the  seat  of  inocula-  Bronchial  Glands,  Post- Mediastinal  Glands,  Liver,  Spleen. 

ti°n-  None  were  found  in  the  lung,   and  the  kidney  was 

Left  Precrural  Gland,    Left  Iliac    Gland,   Both    Sacro-  doubtful. 
Iliac   Glands. — Were    affected   and   crowded   with   small 
tubercles  in  the  cortex. 

Liver.— Contained  a  few  little  whitish  tubercles.  Guinea-pigs  Inoculated. 

Kidneys.—  Contained  three  or  four  tubercles  each  and  Four    guinea-pigs,     inoculated     subcutaneously     with 

appeared  fatty.  emulsions  made  from    the  precrural   gland,  the   spleen. 

Spleen. — Appeared  quite  normal.      A  few  little  white  liver  and  lung  respectively,  died  of  general  tuberculosis 

spherical  masses  as  large  as  small  shot  were  found.  in  periods  varying  from  49  to  116  days. 


POST-MORTEM  EXAMINATION. 
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CALF  48  (Monkey  Passage  Experiment). 

Subcutaneous :    Inoculation  of  emulsion  of  spleen  of  Monkey  18. 
Dose :  Not  estimated. 
Date:  November  17th,  1902. 
Killed:  May  21st,  1903.     (185  days.) 


Clinical  Notes. 

The  animal  was  under  experiment  for  a  period  of  six 
months,  and  during  that  time  was  not  seriously  ill.  It 
gained  in  weight. 

It  was  tested  with  tuberculin  a  week  before  being 
killed  and  gave  a  positive  reaction. 


Weights. 


cwt.    qrs.      lbs. 

2  2         4 

3  1       12 


December  29th,  1902 
March  31st,  1903 
It  is  of  interest  to  mention  that  the  animal  for  a  period 
of  six  weeks  had  been  in  the  habit  of  licking  the  local  ulcer 
that  had  formed  at  the  seat  of  inoculation.  A  slough 
separated  from  this  ulcer  about  two  months  after  inocula- 
tion, and  from  then  till  the  end  of  February  there  was  an 
abundant  discharge  of  sero-pus  and  subsequently  caseo- 
pus.  The  sero-pus  on  microscopical  examination  was 
found  to  contain  large  numbers  of  tubercle  bacilli. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Fair. 

Local  Lesion. — At  the  seat  of  inoculation  in  the  region 
>i  the  left  flank  there  was  a  dry  ulcer  about  half  an  inch 
in  diameter.  In  this  position  the  skin  was  adherent  to  a 
subcutaneous  thickening  about  5  in.  by  2\  in. 

On  section  the  subcutaneous  lesion  was  found  to  be 
composed  mainly  of  fibroid  muscular  tissue  beset  with 
yellow  caseous  tubercles.  The  lesion  also  contained  a 
cavity  about  as  large  as  a  hazelnut,  containing  thick 
yellow  caseo-pus.  The  tubercles  were  appreciably 
calcified. 

Left  Precrural  Gland. — Was  enlarged,  measuring  3  in. 
by  H  in.  It  was  almost  entirely  caseous,  and  at  some 
points  gritty  from  calcification.  It  was  surrounded  by  a 
firm  fibrous  capsule. 

Running  from  one  extremity  of  the  gland  there  were 
some  cord-like  prolongations  (thickened  lymphatics)  with 
fibrous  walls  and  caseous  contents. 

Lungs. — The  lungs  contained  numerous  tubercles 
scattered  pretty  uniformly  throughout  the  parenchyma  ; 
their  total  number  must  have  been  some  hundreds,  vary- 
ing in  size  from  a  small  pea  to  a  barley  grain.  All  of  them 
were  yellow  from  caseation. 

Weight  of  Lung. — 10  lbs.  7  oz. 

Posterior  Mediastinal  Gland. — Enlarged  (4  in.  by  1J  in.), 
and  contained  numerous  yellow  and  slightly  gritty 
tubercles. 

Bronchial  Glands. — Also  enlarged  and  similarly  affected. 

Glands  in  Anterior  part  of  Mediastinum.- — Ditto. 

Thro  ventral  mediastinal  glands  contained  yellow  and 
calcareous  tubercles. 

Heart  and  Pericardium. — Normal. 

Pleura. — On  the  anterior  surface  of  the  diaphragm, 
were  some  fine  pink  villous  looking  growths,  and  on  the 
abdominal  surface  of  the  central  tendon  on  the  right  side 
of  the  body  there  was  a  tuberculous  nodule  half  an  inch  in 
diameter,  and  about  three  sixteenths  of  an  inch  in  thick - 

.  1/ '////< -ntary    Tract. 

Ton*;/*,  Tongue,  Palate  ami  Ofsnphayus. — Normal. 

A  lymphatic  gland  on  the  Lefl  side  of  the  pharynx  con- 
tained  one  small  yellow  tubercle 'smaller  than  a  barley 
grain. 

The  opposite  gland  contained  centrally,  a  cavity  larger 
than  a  hazel-nut,  containing  tliirk  yellow  caseo-pus. 

Small  Intestine.-  The  duodenum  was  normal.  Towards 
the  lower  end  of  the  jejunum  two  Peyer's  patches  were 
seen,  with  two  or  three  minute  yellow  points  similar  to 
those  -ecu  in  the  ileum  ;  also  in  the  mucous  membrane  of 
the  jejunum  were  seen  two  slightly  projecting  tubercles, 
/.e  of  ;i  pin's  bead,  with  yellow  enseoiis  centres, 


In  the  substance  of  the  long  Peyer's  patch  in  the  ileum 
were  very  numerous,  just  visible,  discrete  yellow  points, 
and  about  half  a  dozen  tubercles  (the  size  of  a  No.  4  shot), 
which  projected  slightly  from  the  surface  of  the  patch,  and 
which  on  section  were  yellow  and  caseous  in  the  centre, 
but  not  calcareous. 

More  than  half  the  mesenteric  glands  contained  caseous 
and  partly  calcified  nodules,  some  half  an  inch  in  diameter. 

Caecum,  Colon  and  Rectum. — Normal. 

Colic,  Rectal  Glands  and  Gastric  Glands. — Normal. 
Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — The  spleen  contained  at  least  a  dozen  tubercles, 
yellow  from  caseation,  slightly  gritty  from  calcification, 
and  mostly  about  the  size  of  barley  grains. 

Weight  of  Spleen. — 1  lb.  6  oz. 

Liver. — On  the  surface  of  the  liver  were  a  number  of 
grey  tubercles  from  half  an  inch  to  a  quarter  of  an  inch  in 
diameter,  projecting  from  the  peritoneal  surface,  with 
slightly  overhanging  edges.  In  the  substance  of  the 
liver  was  a  series  of  similar  tuberculous  nodules,  caseating 
and  slightly  calcareous  in  the  centre.  These  tubercles 
appeared  to  be  in  all  stages  of  formation  and  degeneration. 
Three  hepatic  lymphatic  glands  contained  numerous  caseo- 
calcareous  tubercles  about  the  size  of  a  small  pea. 

Weight  of  Liver. — 8  lbs.  4  oz. 

Kidneys,  Right. — Immediately  beneath  the  capsule  of 
the  right  kidney  there  was  one  yellow  tubercle  about  half 
the  size  of  a  barley  grain. 

Left. — Normal. 

Uterus,  Fallopian  Tubes,  Ovaries. — Normal. 

Various  Lymphatic  Glands. 

Right  Submaxillary,  Two  Left  Submaxillary,  Three 
Small  Lymphatic  Glands  from  Middle  of  Neck. — Normal. 

Right  Prepectoral. — Normal. 

Left  Prepectoral. — Contained  one  caseous  gritty  tubercle 
the  size  of  a  barley  grain. 

Left  Prescapular. — Contained  a  similar,  but  somewhat 
larger  tubercle. 

Right  Prescapular. — Normal. 

Axillary,  Right  and  Left,  Popliteal,  Right  and  Left, 
Gluteal,  Right  and  Left,  Ischial,  Right  and  Left,  Right  Iliac. — 
Normal. 

The  glands  (two)  along  the  left  iliac  artery  were  dis- 
tinctly enlarged,  tuberculous  nodules  throughout,  castous 
and  calcareous,  but  remaining  discrete. 

Right  Lumbar. — Contained  several  nodules  in  the  cortex, 
caseous,  varying  in  size  from  a  pea  to  a  millet-seed. 

Left  Lumbar. — Measured  \\  in.  by  1  in.  by  J  in.  On 
section  found  to  be  in  a  similar  condition  to  the  right 
lumbar;  well  marked  calcification  in  cortex;  only 
about  half  the  gland  implicated. 

Right  Suprammamary. — Normal. 

Left  Supramammary. — A  little  enlarged  (compared 
with  that  on  the  right),  and  contained  numerous  yellow 
caseous  and  partly  calcified  tubercles. 

Microscopical  Examination  (Smears). 
Precrural  Gland. — Tubercle  bacilli. 
Mesenteric  Gland. — Tubercle  bacilli. 
Left  Lumbar  Gland. — Tubercle  bacilli. 
Left  Prepectoral  Gland.— Tubercle  bacilli. 
Intestine. — Tubercle  bacilli. 
Right  Kidney.— No  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 
Three  guinea-pigs  were    inoculated  from  the  left  pre- 
crural   glai  d,    and    <  ne     each    from     the-    spleen     and    a 
mesenteric  gland  ;   all  died  of  general  tuberculosis. 


Ill 


VIRUS   B   II. 


May  16,  1902. 


LUNG  AND  THORACIC  GLANDS. 


Cow  with  tuberculosis  of  the  lungs  and  thoracic  glands  ;   the  glands  were  large  and  caseo- 
calcareous. 
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HEIFER  16. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus   B   II. 

]}ose — 20  cc.     (Number  of  tubercle  bacilli  not  estimated.)     10  cc.  on  left  side  of  neck  and  10  cc.  in  left  groin. 

Date— May  17th,  1902. 

Killed— July  4th,  1902.     48  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  front  of 
the  left  shoulder  and  in  the  left  flank  on  May  19th,  1902. 
At  each  seat  of  inoculation  seven  days  later  there  was 
a  small  swelling  and  the  adjacent  glands  were  enlarged. 
Both  swellings  slowly  increased  in  size  and  became  very 
large  and  prominent  ;  the  anterior  swelling  interfered 
verv  much  with  the  movement  of  the  head  ;  on  July 
3rd  a  small  ulcer  discharging  serous  fluid  appeared  on 
the  posterior  swelling  ;  around  both  tumours  there  was 
some  oedema. 


The  heifer  became  thin  and  suffered  from  high  fever  ; 
she  was  not,  however,  so  severely  affected  as  Heifer  14 
and  walked  out  to  be  photographed  on  the  day  she  was 
killed. 

She  was  killed  because  the  tumours  gave  her  consider- 
able discomfort,  the  anterior  one  interfering  very  much 
with  the  movements  of  her  head. 

The  post-mortem  examination  showed  general  pro- 
gressive tuberculosis,  and  there  can  be  no  doubt  that  she 
would  soon  have  succumbed  to  the  disease. 


Temperature. 


I '( >ST-MORTEM  EXAMINATION. 

Local  Lesions. — At  the  posterior  seat  of  inoculation 
(here  was  a  large  tumour,  extending  upwards  and  becom- 
ing continuous  with  the  precrural  gland ;  the  skin  below 
wa-  adherent,  cracked,  and  ulcerated,  discharging  a  clear 
serum. 

There  was  much  oedema  around. 

On  section  the  tumour  was  continuous  with  the 
adjacent  muscles,  which  were  infiltrated  with  isolated 
yellow  patches.  It  was  firmly  adherent  to  skin  and 
continuous  above  with  the  precrural  gland. 

The  tumour  and  gland  weighed  5  His.  11£  ozs. 

The  tumour  without  gland  measured  7  in.  by  5  in.,  and 
the  gland  alone  measured  5|  in.  by  2]  in. 

The  tumour  was  firm  and  on  section  composed  of 
irregular  yellow  patches  of  various  sizes,  surrounded 
either  by  muscle  or  by  a  network  of  dense  white  fibrous 
tissue.  It  contained  a  large  cavity,  nearly  as  large  as 
one's  fist,  full  of  clear  serum,  and  lined  with-a  soft,  thick, 
irregular  vegetation  of  pinkish  fibrinous  lymph. 

Tin-  precrural  gland  on  section  was  firm,  of  a  uniform 
pinkish  yellow  colour,  its  lower  parts  and  its  upper  two- 
thirds  was  thickly  infiltrated  with  yellow  patches  and 
studded  with  small  hemorrhages.  The  lower  pinkish 
portion  was  surrounded  by  a  yellowish  cortex  |  in.  thick, 
which  easily  peeled  off,  leaving  a  pitted  surface.  The 
light  precrural  gland  was  normal. 

The  anterior  seat  of  inoculation  was  occupied  b}7  a  very 
large  tumour  adherent  to  skin,  but  not  ulcerated.  The 
surrounding  tissues  were  extremely  eedematous.  The 
neighbouring  muscle  close  to  the  tumour  contained 
numerous  yellow  nodules  as  large  as  No.  5  shot. 

The  tumour  when  separated  as  much  as  possible  from 
the  surrounding  parts  weighed  5  lbs.  4  ozs.  and  measured 
9  in.  by  4  in.  by  5^  in.  On  section  the  tumour  was  found  to 
contain  the  prescapular  gland,  which  resembled  those 
described  above.  The  rest  of  the  tumour  was  made 
up  of  irregular  foci  embedded  partly  in  indurated  muscle 
and  partly  in  dense  white  fibrous  tissue.  In  structure  it 
exactly  resembled  the  posterior  swelling. 


Two  Prepectoral  Glands. — Each  as  large  as  a  golf 
ball,  indurated  and  mottled  pink  and  yellow,  on  section 
were  found  near  the  middle  line  at  the  root  of  the  neck, 
superficial  to  the  deep  fascia. 

Two  Axillary  Glands  were  seen  smaller  than  the  above, 
but  similar  on  section. 

Thorax  : 

The  Pleura. — Along  both  borders  of  ribs  were 
fringes  of  soft  pink  velvety  vegetations,  and  along 
the  right  edge  of  the  vertebral  columns  were 
numerous  irregular  patches  (up  to  \  in.  in  diameter) 
of  dark  red  velvety  vegetations,  some  of  them  con- 
taining one  or  more  tubercles.  The  diaphragmatic 
surface  was  studded  with  similar  patches  of  velvety 
vegetations. 

There  was  a  good  deal  of  pleural  fluid,  perhaps  one 
pint,  but  it  was  not  measured. 

The  Lungs. — Were  covered  all  over  with  numerous 
hemispherical  projections  up  to  the  size  of  a  pea, 
particularly  numerous  about  the  anterior  and  inferior 
portions  (i.e.,  near  the  first  rib  and  near  the  heart). 
On  section  these  were  seen  to  be  yellowish  tubercle, 
and  the  same  could  be  seen  throughout  the  lung 
substance. 

There  were  a  few  lobules  of  dark  colour  and 
depressed  surface  (?  collapse.)  No  interstitial 
emphysema. 

The  Bronchial  and  Mediastinal  Glands. — Showed 
numerous  tuberculous  nodules  and  foci,  up  to  f  in. 
in  diameter ;  one  bronchial  gland  measured  2J  in.  by 
l|in. 

The  long  dorsal  mediastinal  gland  measured 
6£  in.  by  1£  in. 

Heart. — Normal. 
Abdomen  : 

Peritoneum,  Omentum  and  Mesentery. 
sign  of  tubercle. 


-Showed  no 


P-2 
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Mesenteric  Glands. — Contained  indurated  patches 
of  paler  tissue  containing  numerous  minute  whitish 
grains.  In  a  cover-slip  preparation  made  from  an 
emulsion  of  one  of  the  patches  numerous  tubercle 
bacilli  £were  found. 

Rectal  Lymphatic  Glands. — Were  similar  in  appear- 
ance and  a  cover-slip  preparation  from  an  emulsion 
showed  tubercle  bacilli. 

Spleen. — Normal  in  size  and  appearance.  On 
section  contained  a  few  scattered  tubercles  of  the  size 
of  a  No.  1  shot. 

Liver. — Normal  in  size.  Showed  scattered  yellow- 
ish tubercles  projecting  from  the  surface,  very  vari- 
able in  size.  No  tubercle  bacilli  found  in  emulsion 
of  one  of  these. 

Portal  Gland. — Was  enlarged  and  nodular  from 
tubercles  of  various  sizes  situated  in  its  cortex. 

Kidneys. — Normal  in  appearance  and  size.  On 
section  the  left  was  normal.  The  right  showed  a  few 
patches  of  cortical  congestion  (the  animal  was 
lying  on  its  right  side  at  time  of  death),  and  one 
single  ( ? )  tubercle  just  under  the  capsule.  No  tubercle 
bacilli  found  in  emulsion  made  from  this. 

Suprarenal  Bodies. — Normal. 

Left  Iliac  Gland. — Much  enlarged,  measured  5\  in. 
by  3  in.  and  weighed  9  J  oz.  On  section  about  half  was 
occupied  by  an  indurated  mass,  in  parts  pink  and 
in  parts  yellow,  exactly  resembling  the  affected 
glands  already  described ;  but  surrounding  this 
dense  portion  and  divided  from  it  by  a  sharp  line 
of  demarcation,  was  soft  glandular  tissue  containing 
a.  few  scattered  yellow  tubercles. 

Further  out  between    the  left    anterior    superior 


spine  of  ilium  and  the  front  of  the  thigh  was  another 
hard  gland  as  large  as  a  bantam's  egg.  On  section 
this  resembled  those  already  described. 

The  Right  Iliac  Glands. — Did  not  appear  to  be 
affected.  Several  small  glands  between  the  rectum 
and  sacrum  contained  portions  of  paler  denser  tissue 
(up  to  \  in.  in  diameter)  studded  with  yellow  foci. 
Tubercle  bacilli  found  in  emulsion. 

Lumbar  Glands. — Several  were  enlarged  and  con- 
tained yellow  foci. 

The  Pelvic  and  Lumbar  Lymphatics. — Were  diseased. 

Pancreas. — Normal. 

Ovaries  and  Bladder. — Normal. 

Uterus. — Showed  a  single  subperitoneal  tubercle. 
(Nojtubercle  bacilli  found  in  it.)     Interior,  normal. 

Thyroid,  Thymus,  Pharynx,  and  Tonsils. — Normal. 
Pharyngeal  Lymphatic  Glands  (?)  were  rather  large; 
emulsion  showed  no  tubercle  bacilli. 
Popliteal  Glands. — Normal. 

The  Mammary  Gland. — Was  surrounded  by  an 
enormous  amount  of  oedema.  The  right  side  showed 
nothing  abnormal,  but  the  left  was  much  enlarged 
and  firmer  than  normal.  On  section  it  was  seen  to 
be  composed  of  yellowish  nodules  set  in  a  loose  con- 
nective tissue. 

The  Supramammary  Glands. — Were  fused  to- 
gether and  sat  like  a  saddle  on  the  top  of  the  mamma. 
The  left  was  three  times  as  large  as  the  right ;  both 
together  weighed  1  lb.  1£  ozs.  On  section  they  were 
pink  and  partly  yellowish,  and  surrounded  by  a  yellow 
capsule  ;  the  tissue  was  studded  with  small  haemorr- 
hages ;  (like  the  precrural  gland  already  described). 
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COW  500. 

Intramammary  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  II. 

Dose — 10  cc.  into  right  hind  quarter  and  10  cc.  into  left  fore  quarter  (Number  of  bacilli  not  estimated). 

Date— May  17th,  1902. 

Killed — June  18th,  1902,  32  days  after  inoculation. 


Clinical  History. 

The  cow  had  given  birth  to  a  calf  on  April  23rd  (24  days 
before  the  commencement  of  the  experiment.)  The  calf 
was  separated  from  its  mother  immediately  before  the 
inoculation,  and  not  allowed  to  suckle  her  again  for  24 
hours. 

An  emulsion  made  from  the  fresh  material  of  a  bovine 
gland  (mediastinal)  was  injected  into  two  of  the  quarters 
of  the  udder,  the  total  quantity  injected  being  20  cc.  No 
estimate  of  the  number  of  tubercle  bacilli  contained  in  the 
emulsion  was  made. 

Ten  days  after  the  inoculation  enlargement  of  the  in- 
fected quarters  of  the  udder  was  noticed,  and  by  the  end 
of  the  first  fortnight  both  were  large  and  uniformly  hard. 
The  cow  had  become  thinner,  and  was  obviously  ill.  Dur- 
ing the  last  week  the  animal  was  generally  lying  on  its 
side,  and  could  not  be  persuaded  to  get  up. 

Temperature. 

During  the  first  two  weeks  there  was  no  alteration  in 
the  temperature.  It  afterwards  rose,  and  remained  above 
normal  till  the  end  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Body. — Emaciated. 

Mammary  Gland. — Weight  16  kilos. 

There  was  great  disparity  of  size  between  the  opposite 
quarters,  the  left  fore  and  right  hind  being  four  times 
as  large  as  their  fellows.  The  right  hind  was  considerably 
larger  than  the  left  fore.  The  surrounding  connective 
tissue  was  cedematous. 

In  each  of  the  inoculated  quarters  the  milk  sinus  and 
large  ducts  opening  into  it  contained  stringy  yellowish 
white  fibrinous  coagula.  The  mucous  membrane  of  the 
sinuses  and  large  ducts  had  a  granular  appearance  and  was 
congested ;  with  the  possible  exception  of  a  small  piece 
of  the  superior  part  of  the  right  hind  quarter,  the  whole 


of  the  two  inoculated  quarters  was  profoundly  abnormal. 
The  gland  tissue  was  abnormally  firm,  showed  an  ab- 
normally distinct  lobulation,  and  was  in  some  parts 
deeply  congested,  especially  towards  the  base  of  the 
quarter.  The  density  diminished  from  the  base  of  the 
teat  upwards. 

Supramammary  Lymphatic  Glands. — Both  were  enor- 
mously enlarged  and  together  as  large  as  an  ox  kidney. 
They  were  everywhere  beset  with  caseating  points. 

The  greater  part  of  the  non-inoculated  quarters  was 
normal,  and  on  each  side  there  was  a  sharp  line  of  demar- 
cation between  the  healthy  and  the  diseased  tissue,  towards 
the  place  where  the  fore  and  hind  quarters  merge  into 
each  other. 

External  Iliac  Glands. — On  both  sides  were  enlarged  to 
about  four  times  the  normal,  and  the  cortices  were  thickly 
beset  with  miliary  tubercles. 

Mesenteric  and  Other  Abdominal   Lymphatic  Glands. — 
Normal. 
Lumbar  Glands.— Normal. 
Spleen,  Liver,  Kidneys. — Normal. 
Thorax : 

Dorsal  Mediastinal  Glands. — Normal. 

Bronchial  Glands. — Normal. 

Lungs. — In  both  there  was  extensive  interlobular 
emphysema  throughout  the  whole  lung  tissue  ;  other- 
wise normal. 

A  little  frothy  mucus  in  bronchi. 

Precrural  and  Popliteal  Glands. — Normal. 

Prescapular  Glands. — Normal. 

Tongue,  Throat  and  Pharyngeal  Lymphatic  Glands. — 
Normal. 

Heart  and  Pericardium,  Pleura  and  Peritoneum. — 
Normal. 


CALF  50. 
Feeding  experiment— Fed  with  tuberculous  milk  of  Cow  500  for  31  days  and  with  that  of  Cow  18  for  10  days. 
Age — 3£  weeks. 
Killed— October  16th,  1902,  150  days  after  the  experiment  began. 


ABSTRACT   OF   POST-MORTEM   NOTES. 

The  post-mortem  examination  showed  extensive 
tuberculosis  of  the  digestive  tract.  The  small 
intestine  was  riddled  with  ulcers,  which  in  places 
were  more  or  less  confluent  for  several  inches  together. 
On  the  peritoneal  surfaces  of  some  of  the  intestinal  ulcers 
were  little  pedunculated  or  sessile  tubercles ;  the  tonsils 


and  nasal  septum  were  tuberculous.  The  lymphatic 
glands  connected  with  the  alimentary  canal  were  greatly 
enlarged  and  caseo-calcareous  throughout.  There  were 
numerous  pea-sized  nodules  in  the  liver,  about  two  dozen 
in  the  lungs  and  a  few  (8  to  12)  in  the  spleen. 

Note. — The  full  notes  on  this  animal  are  given  in   "Feed- 
ing experiments  with  the  bovine  tubercle  bacillus  "  page  673. 
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GUINEA-PIGS    INOCULATED    WITH    MILK    OF    COW    500. 
Doses  :  Each  pair  of  Guinea-pigs  was  inoculated  with  the  centrifugalised  deposit  of  30  c.c.  of  milk. 


Date  of  Inoculation. 

No.  of  Guinea-pig 

and  Quarter  of 

Udder. 

Weight. 

in 

Grammes. 

Length  of  Life 
in  days. 

Killed  or 
Died. 

Result. 

Intrap. 

Subcut. 

25 

360 

154 

K 

H. 

HF.  quarter. 

26 

305 

154 

K 

H. 

2M 

360 

185 

K 

H. 

May  17,  1902 
(Before  inoculation). 

LF.       „ 
28  J 

365 

154 

K 

H. 

29 

300 

137 

K 

H. 

RH. 

30 

285 

75 

D 

G.T.* 

31 1 

(LH.       , 
32  j 

530 

137 

K 

H. 

405 

185 

K 

H. 

nv. 

>RF. 

74  J 

450 

140 

K 

G.T. 

570 

122 

D 

G.T. 

"1 

/LH.        » 

76  J 

550 

146 

K 

G.T. 

June  3,  1902 
(17  days  after  the  inocu- 
lation of  the  Cow). 

460 

104 

D 

G.T 

77  | 

550 

84 

D 

G.T. 

,  LF. 

78 1 

300 

20 

D 

G.T. 

79  j 

/RH.       >> 

80  J 

330 

52 

D 

G.T. 

570 
320 

34 

D 

G.T. 

97i  , 

/Rt.       » 

98  J 

133 

K 

G.T. 

340 

109 

D 

G.T. 

99 

310 

118 

D 

G.T. 

,LH.       „ 

June  17,  1902. 
(81  <lays  after  inoculation) 

100  J 

270 

63 

D 

G.T. 

101] 

)LF. 

102  J 

250 

78 

D 

G.T. 

350 

46 

D 

G.T. 

L03 

260 

20 

D 

S.T. 

RH.      » 

104] 

300 

48 

D 

G.T. 

The  distribution  of  the  lesions  found  on  post-mortem  examination  of  Guinea-pig  30  suggested  alimentary  infection. 
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HEIFER  14. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  IL 

Dose — 20  cc.     10  cc.  in  front  of  left  shoulder  and  10  cc.  in  left  groin.     (Number  of  tubercle  bacilli  not  estimated.) 

Date— May  17th,  1902. 

Killed— When  gravely  ill,  June  21st,  1902.     35  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
•side  of  the  neck  and  in  the  left  groin  on  May  17th,  1902. 
Four  days  later  at  each  seat  of  inoculation  there  was 
a  swelling  about  the  size  of  a  hen's  egg. 

On  May  24th,  7  days  after  inoculation,  the  anterior 
tumour  was  diffuse,  tender,  and  as  large  as  one's  outspread 
hand ;  the  posterior  tumour  was  hard  and  localised 
and  not  particularly  tender. 

Both  swellings  became  very  much  larger  and  there 
-was  marked  oedema  of  the  dewlap,  extending  from  the 


anterior  swelling,  and  of  the  abdominal  wall  extending 
from  the  posterior  swelling':  on  June  6th,  1902,  the  latter 
ulcerated,  discharging  serous  fluid.  The  prescapular 
and  precrural  glands  became  much  enlargerl. 

Signs  of  ill-health  were  first  noticed  on  May  28th, 
1 1  days  after  inoculation  ;  the  heifer  was  quieter  and 
showed,  after  lying  down,  a  great  disinclination  to  get  up. 

Acute  illness  rapidly  supervened  and  she  hecame  very 
thin  and  emaciated. 

The  temperature  was  high  four  days  after  inoculation 
and  remained  continuously  high  during  the  remainder 
of  the  experiment. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

The  Posterior  Seat  of  Inoculation. — Was  occupied  by  a 
'large  mass  of  caseous  tubercle  breaking  down  near  the 
skin.  The  mass  measured  3j  in.  by  2|  in.  and  was 
adherent  to  the  skin  which  was  infiltrated  and  showed  an 
opening  of  ulceration  about  1  in.  in  diameter.  In  the 
front  of  the  mass  the  greatly  enlarged  precrural  gland, 
4  in.  by  2  in.,  was  uniformly  infiltrated  by  caseous  tubercle, 
Between  the  precrural  gland  and  the  local  lesion  were 
several  masses  of  caseous  tubercle,  the  largest  1  in.  in 
diameter.  The  mass  at  the  seat  of  inoculation  and  the 
gland  were  united  by  greatly  thickened  and  cedematous 
connective  tissue. 

The  Anterior  Seat  of  Inoculation. — Was  occupied  by  a 
large  flattened  mass  about  12  in.  in  diameter  and  4  in. 
or  more  in  thickness.  On  section  the  mass  showed  very 
numerous  areas  of  caseating  tubercle,  the  largest  of  which 
was  1  in.  in  diameter  and  the  smallest  about  1  mm.  Be- 
tween the  caseous  masses  was  greatly  thickened  white 
tough  connective  tissue  ;  the  tissue  around  the  tumour 
was  very  cedematous. 

The  Left  Prescapular  Gland. — Was  surrounded  by  the 
previously  described  caseous  mass  as  well  as  by  greatly 
thickened  connective  tissue.  It  was  about  three  times 
the  normal  size,  measuring  about  3 J  in.  in  length  by  2  in. 
in  breadth.  Large  areas  of  the  gland  were  yellow  and 
caseous  ;    no  individual  tubercles  were  seen. 

Left  Axillary  Gland. — Enlarged  to  three  or  four  times 
normal  size,  in  a  condition  of  firm  caseation. 

Right  Axillary  Gland. — Normal. 

Right  Prescapular  Gland. — Somewhat  enlarged  but  no 
tubercles  visible. 

Thorax  : 

Pleura. — Both  side  of  thorax  showed  lines  of  slight 
"grapy"  bodies  along  the  intercostal  spaces,  villous 
and  pink  in  appearance. 

Lungs. — The  surface  of  the  lungs  was  studded  with 
innumerable  projecting  sub-pleural  nodules  2  to 
5  mm.  in  diameter  ;  they  were  firm  and  yellowish 
in  colour  and  were  most  numerous  in  the  upper 
three-fourths.  On  section  there  was  a  similar  con- 
dition in  the  substance ;  both  lungs  were  alike  • 
round  a  few  of  the  nodules  were  a  few  dark  areas 
of  collapse  and  broncho -pneumonia. 

The  Bronchial  Glands. — On  both  sides  and  the 
mediastinal  glands  were  enlarged  to  three  times  the 


normal  size,  and  the  cortices  of  all  of  them  were 
crammed  with  grey  tubercles. 
Pericardium  and  Heart. — Normal. 
Abdomen  : 

Omentum. — Contained  a  few  large  masses  about 
TV  in.  to  J  in.  in  size. 

Spleen. — There  were  a  few  tubercles  on  capsule ;  on 
section  fairly  numerous  discrete  tubercles  were  seen, 
these  were  firm  and  yellowish  in  centre. 

Liver. — Showed  on  surface  and  on  section  through 
the  substance  miliary  tubercles,  some  white  and  some 
yellow,  varying  in  size. 

Gall  Bladder. — Normal  and  contained  a  small 
quantity  of  greenish  bile. 

Kidneys. — Showed  sparsely  scattered  tubercles  of 
various  sizes  projecting  through  the  cortex  and 
also  into  the  substance  of  the  kidney. 

Right  Iliac  Gland. — Normal  in  size  but  showed 
one  or  two  doubtful  points  about  the  size  of  mustard 
seeds. 

Left  Iliac   Gland. — Four   times    the   normal   size  ; 
cortex  filled  with  tubercles. 
Tongue,  Larynx,  and  Pharynx. — Normal  in  appearance. 
Mamma. — Normal. 

Left  Supramammary  Gland. — Enlarged,  yellow,  and 
caseous. 

Right  Supramammary  Gland. — Enlarged,  at  one  part 
yellow  and  caseous.  There  was  no  thickening  of  the 
mammary  gland  which  was  elementary. 

Popliteal  Glands. — On  both  sides  were  normal. 

Microscopical  Examination   {Smear  Preparations). 
Lung. — Tubercle  bacilli. 
Local  Tumour  {Anterior). — Tubercle  bacilli. 
Local  Tumour  {Posterior). — Tubercle  bacilli. 
Omentum. — Tubercle  bacilli. 
Right  Prescapular  Gland. — Tubercle  bacilli. 
Left  Bronchial  Gland. — Tubercle  bacilli. 
Right  Supramammary  Gland. — Tubercle  bacilli. 
Spleen. — Tubercle  bacilli. 

Guinea-pigs  InociOated. 
Three    guinea-pigs    inoculated    with    emulsions    made 
from  the  prescapular  and  precrural  glands  died  of  tuber- 
culosis. 
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COW  4. 

Intramammary  inoculation  of  emulsion  of  bovine  lung. 

Dose — 10  cc.  into  left  fore  quarter  and  10  cc.  into  right  hind  quarter. 

Date— May  17th,  1902. 

Killed— June  20th,  1902.     34  days  after  inoculation.  . 


Clinical  History. 

On  the  13th  of  April,  four  days  before  the  commence- 
ment of  the  experiment,  the  cow  gave  birth  to  a  calf 
(No.  22).  The  calf  was  separated  from  its  mother  just 
before  the  inoculation,  and  allowed  to  suckle  again  twenty- 
four  hours  later. 

The  cow  was  inoculated  on  May  17th,  an  emulsion  made 
from  the  fresh  material  of  Virus  B.  II.  (tuberculous  bovine 
lung)  being  injected  into  two  of  the  quarters  of  the  udder. 
The  total  quantity  injected  was  20  cc,  but  the  number 
of  tubercle  bacilli  contained  in  the  emulsion  was  not 
estimated. 

The  taking  of  samples  of  milk  from  each  quarter  before 
the  injection  was  by  mistake  omitted,  but  an  hour  and 
a  half  later  the  teats  and  udder  were  washed  with  a  sol- 
ution of  Lysol  (1*5  per  cent.)  followed  by  washing  with 
sterilished  water  to  remove  all  possible  external  con- 
tamination from  the  emulsion.  Milk  was  then  drawn 
from  the  non-inoculated  quarters,  the  first  quantity  of 
the  milk  so  drawn  being  r<  jected.  The  remainder  of  the 
milk  was  injected  into  guinea-pigs,  two  being  inoculated 
subcutaneously  and  two  into  the  peritoneal  cavity.  One 
of  the  guinea-pigs  died  at  the  end  of  143  days,  one  was 
killed  after  136  days  and  the  other  two  were  killed  after 
144  days.  In  none  of  the  four  was  any  tuberculosis 
found  on  post-mortem  examination. 

Ten  days  after  the  commencement  of  the  experiment 
the  injected  quarters  of  the  udder  were  definitely  larger 
than  the  other  but  the  general  condition  of  the  cow  was 
not  obviously  altered.  By  the  24th  day  there  was 
marked  oedema  of  all  four  quarters  of  the  udder,  extending 
to  the  margin  of  the  thorax,  and  both  precrural  glands 
were  enlarged. 

A  few  days  before  death  the  animal  was  very  ill.  On 
the  morning  of  the  19th  she  was  found  lying  down.  The 
right  horn  was  worn  apparently  from  violent  rubbing  on 
the  ground,  and  there  was  a  bruise  under  the  jaw.  Later 
in  the  day  an  internal  squint  was  noticed,  the  head  was 
much  retracted  and  from  time  to  time  there  were  con- 
vulsive movements  of  the  legs.  The  cow  was  quite 
conscious  and  breathing  deeply  and  easily.  She  was, 
however,  obviously  very  ill,  and  was  therefore  killed. 

Temperature. 

The  temperature  remained  normal  for  the  first  eight 
days  after  inoculation.  It  then  rose  and  on  the  13th  and 
14th  days  was  41.2.  There  was  then  a  gradual  and 
slight  fall  till  the  end  of  the  experiment,  with  a  sudden 
fall  on  the  last  two  days  to  normal. 

POST-MORTEM  EXAMINATION. 

There  was  much  cedema  around  and  in  front  of  the 
mammary  gland  extending  to  the  margin  of  the  thorax. 
The  cedema  fluid  was  dark  in  colour  (yellow)  and  that 
which  ran  out  on   to  the  dishes  clotted. 


Mammary  Gland. — Weight,  14  kilos. 

Non-Infected  Quarters. — Of  a  pale  cream  colour,  not 
obviously  abnormal,  but  on  close  inspection  the  left 
hind  quarter  was  firmer  and  more  distinctly  lobu- 
lated. 

No  tubercles  or  caseation  observed. 

Injected  Quarters. — Enormously  enlarged,  solid  and 
firm  throughout,  showed  a  mass  of  tuberculous 
granulation  tissue  commencing  to  caseate.  Lobu- 
lation well  marked.  Milk  sinuses  filled  with  yellow 
coagula,  their  walls  covered  with  tubercles. 

Precrural  Glands : 

Right. — Enlarged,  numerous  tubercles.  Contained 
an  irregular  cavity  full  of  dark  clot. 

Left. — Enlarged,  numerous  tubercles. 
Supramammary  Glands  : 

Right. — Enlarged,  full  of  tubercles,  contained 
a  cyst  as  large  as  a  pigeon's  egg  full  of  soft  pale  clot 
and  serum.     Wall  of  the  cyst  covered  with  tubercles. 

Left.— Enlarged  (weight  370  g.),  full  of  tubercles 
beginning  to  caseate. 

External  Iliac  Glands. — Much  enlarged.     Whole  of 
cortex  tuberculous.    (Right  220;  Left  310  grammes.) 
Uterus  and  Ovaries. — Normal. 

Kidneys. — Left  normal.  Right  normal  except  for 
a  few  small  cysts. 

Suprarenals. — Normal. 

Spleen. — Normal. 

Pancreas. — Normal. 

Liver. — Normal. 

Lungs. — Some  interstitial  emphysema  with  patches  of 
collapse.  General  appearance  on  section  fairly  normal, 
but  some  of  the  lobules  were  marked  with  a  pale  mottling. 
Left  bronchial  gland  showed  early  tubercles.  Tubercle 
bacilli  found  in  secretion. 

Bronchial  Glands. — Tuberculous;  tubercle  bacilli, 
present. 

Heart. — Normal. 

Tongue,  Pharynx,  and  Pharyngeal  Glands. — Normal. 

Pleura,  Pericardium,  Peritoneum. — Normal. 

Stomach,  Intestines  (Exterior). — Normal.  Interior  not 
examined. 

Brain  and  Membranes. — Normal. 
Various  Lymphatic  Glands  : 

Prescapular.  — Normal. 

Popliteal. — Normal. 

Mesenteric,  Lumbar,  Hepatic. — Normal. 


CALF  22. 

Fed  with  milk  of  Cow  4  for  34  days  (for  full  notes  see  page  673.) 
Killed— May  16th,  1903,  365  days  after  the  experiment  began. 


ABSTRACT  OF  POST-MORTEM  NOTES. 
( aseo-calcareous  nodules  were  found  in  all  the  Peyer's 
patches,  some  of  those  in  the  ileum  being  ulcerated;  there 
wtm  a  caseating  nodule  on  the  palate,  caseous  nodules  in 
the  submaxillary  and  pharyngeal  glands,  cneapsuled  caseo- 
calcareous  nodules,  ,'„  |  in.  in  diameter,  in  the  mesenteric 
glands,  and  two  nodules  on  the  surface  of  t lie  liver;  the 
portal  and  thoraoio  glands  were  slightly  affeoted;  all  other 


organs  and  glands    were  normal,  except  the   right   pre- 
scapular gland,  which  contained  a  few  tubercles. 
Animals   Inoculated. 

Nodules  were  removed  from  six  of  the  mesenteric  glands 
and  emulsified  with  60  cc.  sterile  salt  solution. 

Calf  114.  Jersey  Heifer  66.  Shorthorn  Heifer  100, 
were  inoculated  subcutaneously,  each  with  10  cc.  of  the 
emulsion. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  4. 
Doses  :  30  c.c.  of  the  milk  from  each  quarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea-pigs. 


Date  of  Inoculation. 

No.  of  Guinea-pig 
and  Quarter  of 

Weight 
in 

Killed  or 
Died 

Length 

of  Life. 

Result. 

Udder. 

Grammes. 

Intrap. 

Subcut. 

143 

May  17,  1902. 

33| 

\  RF.  quarter. 
34J 

35] 

[lh. 

36  J 

D 

No 
Tuberculosis. 

(This  series  of  guinea- 
pigs  was  inoculated  from 
the  control  quarters  shor- 
tly after  the  inoculation 
ol  the  cow  (see  cow  4.) 

K 
K 

144 

137 

Healthy. 
Healthy. 

K 

144 

Healthy. 

631 

RF. 

64j 

300 

K 

148 

Healthy. 

290 

K 

148 

Healthy. 

651 

[lh. 

66  J 

290 

K 

106 

G.T. 

May  2?,  1902. 

280 

K 

106 

Healthy. 

(12  days  after  the  cow 
was  inoculated.) 

67"j 
LF. 

68j 

280 

D 

71 

G.T. 

250 

D 

45 

G.T. 

691 

rRH.          „ 
7()J 

250 

D 

81 

G.T. 

320 
650 

D 

91 

G.T. 

891 

[rf. 

90J 

D 

69 

G.T. 

570 

D 

69 

G.T. 

91| 
VLH 

650 

K 

13 

No 
Tuberculosis. 

June  14,  1902.     . 

92  J 

620 

D 

88 

G.T. 

(28  days  after  inocula- 
tion.) 

93 1 

[lf. 

570 

D 

60 

G.T. 

94J 

600 

D 

20 

G.T. 

S51 

f  RH-        „ 

96j 

770 

D 

85 

G.T. 

620 

D 

21 

G.T. 
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SHORTHORN  HEIFER  100. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22. 

Dose— 10  cc.  containing  about  1,330*  tubercle  bacilli. 

Date— May  16th,  1903. 

Weight— r.  ewts.  6  qrs.  20  lbs. 

Killed — September  15th,  1903.     122  days  after  inoculation. 


(  linical  History. 

The  heifer  was  inoculated  subcutaneous^  on  the  left 
side  of  the  neck  on  May  16th,  1903. 

A  fortnight  after  inoculation  there  was  an  indefinite 
subcutaneous  thickening  measuring  2  in.  by  1  in. 

On  June  6th,  3  weeks  after  inoculation,  the  swelling 
was  more  definite  and  larger,  measuring  5  in.  by  3  in.  ; 
the  skin  was  adherent  to  it  and  a  little  puckered  ;  from 
the  upper  extremity  there  was  a  nodular  outgrowth  which 
subsequently  became  completely  separated  from  the 
main  mass  ;  the  prescapular  gland  was  distinctly  en- 
larged. 

The  local  tumour  remained  stationary  in  size  for  some 
time  and  then  began  to  diminish.  The  prescapular  gland 
grew  much  larger,  measuring  on  June  30th,  6  in.  in  long 
diameter  ;  it  was  difficult  to  measure  on  account  of  the 
large  amount  of  surrounding  fat.  Towards  the  end  of 
the  experiment  it  showed  a  distinct  diminution  in  size. 

No  signs  of  ill-health  were  noticed  until  after  the  tuber- 
culin test  on  July  8th  ;  this  produced  a  severe  reaction, 
both  local  and  general,  and  the  temperature  was  high 
for  four  days  ;  the  animal  seemed  to  recover  from  the 
effects  of  this  inoculation  very  slowly  and  was  unwell  - 
looking  for  several  weeks  afterwards. 

The  temperature  was  practically  'normal  during  the 
first  41  days,  i  except  for  one  quick  rise  to  39 '  6.  It 
rose  again  from  39 -.ST.  on  the  41st  day  to  40-2°C.  on 
the  43rd,  falling  quickly  to  the  normal.  During  the 
month  of  July  and  first  few  days  of  August  there  was 
(after  the  first  tuberculin  test)  a  period  of  irregular 
pyrexia,  maximum  40'3°C. ;  subsequently  the  tempera- 
ture was  practically  normal. 


Tuberculin  Tests. 


July  8th,  1903. 
Pjsitive. 


53  davs  after  inoc  llation. 
Rise  of  temperature — 2*4°C. 

The  temperature  was  high  for  four  days  and  a  very 
large  cedematous  swelling  developed  at  the  seat  of  inoci- 
lation  of  the  tab?rc  din. 

September  4th,  1903.     Ill  days  after  inoculation. 
Positive.     Rise  of  temperature — 2-l°C. 

September  11th,  1903.     118  days  aft^r  inoculation. 
Positive.     Rise  of  temperature — 2"lc0. 

Weights. 

Prom  May  19th,  1903,  to  June  23rd,  1903,  there  was 
a  gain  in  weight  of  15  lbs.  ;  from  June  23rd  to  July  21st. 
there  was  a  loss  in  weight  of  1  qr.  13  lbs.  ;  subsequently 
there  was  a  steadv  increase. 


cwt. 

qrs. 

lbs. 

May  19th.  1903  - 

-     6 

2 

26 

June  23rd,   1903 

-     6 

3 

13 

July  21st,   1903  - 

-     6 

2 

0 

September  l">th,  1903 

7 

1 

15 

Oain  in  weight  during  the  experiment — 2  qrs.  2  Lbs. 
POST-MORTEM     EXAMINATION. 

Carcass  very  well  nourished — fat  everywhere  abundant. 

At  the  seat  of  Inoculation. — There  was  a  flattened  sub- 
cutaneous thickening  4  in.  by  2£  in. 

On  section  the  tumour  was  tour-tenths  of  an  inch  thick, 
and  consisted  of  dense  fibroid  tissue  beast  with  yellow 
calcareous  tubercles;  at  the  anterior  superior  angle 
there  was  a  small  partially  detached  mass  of  similar  tissue 

Left  Prescapular  Gland. — Weighed  3  ozs.  and  measured 
3$  in.  in  length  and  H  in  in  br  adth;  in  the  cortex  of  the 
upper  half  there  were  three  caseous  nodules,  very  gritty 
from  calcification  and  numerous  minute  calcareous 
grains.  The  gland  ti  s  le  in  this  part  a  as  firm,  and  the  Cu1 
B /rfacc  was  granular.  There  s  ■<  med  to  be  an  increased 
amount  oi  interstitial  tissue;  the  lower  part  of  the  gland 


had  a  normil  appearance,  except  for  an  occasional   cal- 
careous particle. 

Rijht  Prescapida  ■  G'and. — Weighed  2\  ozs.  On  section 
the  tissue  was  cedematovis,  and  showed  a  few  petechial 
haemorrhages. 

In  the  sulcus  between  the  second  and  third  stomach 
there  was  a  Irrd  nodule  the  size  o:  a  walnut,  firmly  ad- 
herent to  the  stomach  wad.  On  section  ther^  were  seen 
small  pur  dent  foci  in  a  sponge-work  of  soft  fibrous  tissue  ; 
the  nodule  had  a  thick  fibrous  capsule. 

Abdomen. 
Gastric    Glands,     Mesznteric     Glands,     Colic     G'ands. 
Intestines,  Omentum,  Peritoneum. — Norma!. 

Liver. — Weighed  13  lbs.  12  ozs.  On  the  anterior  surrace 
in  the  depression  between  the  right  and  left  lobes  there 
was  a  band  4  in.  by  \  in.  of  firm  flattened  vegetations 
slenderly  attadied  to  the  capsule.  Over  the  centre  of  the 
left  lobe  there  was  an  irregular  group  of  similar  vegetations. 
Rows  of  vegetations  were  seen  also  along  the  line  of 
attachment  of  the  suspensory  ligament  and  on  the  liga- 
ment itself.  On  the  surface  of  the  left  lobe  of  the  liver 
vegetations  in  every  stage  of  development  were  seen, 
from  a  just  visible  rounded  translucent  granule  to  a 
flattened  vegetation  two-fifths  of  an  in.  in  diameter.  The 
surface  of  the  right  lobe  was  smooth. 

Beneath  the  capsule  of  the  liver  there  were  seen  several 
collections  (seven  on  the  upper  and  on  one  the  lower 
surface)  of  small  yellow  foci,  the  largest  J  in.  in  diameter 
and  extending  a  quarter  of  an  in.  into  the  substance.  They 
were  not  gritty  to  the  touch,  but  caused  a  distinct  roughen- 
ing on  the  surface. 

On  the  under  surface  of  the  liver  there  were  two  small 
rounded  white  tubercles. 

Sparsely  scattered  throughout  the  parenchyma,  some 
visible  through  the  capsule,  were  pinhead  sized  yellow 
tubercles,  gritty  from  calcification. 

H?pa'ic  Glands. — In  the  cortex  of  two  of  the  hepatic 
glands  there  was  a  small  calcareous  tubercle ;  a  third  gland 
was  normal. 

Spleen. — Weighed  1  lb.  10  ozs.  On  the  surface  there 
were  a  few  small  vascular  tufts.  The  substance  of  the 
spleen  contained  not  more  than  six  yellow  calcareous 
tubercles,  the  size  of  a  No.  4  shot.  The  Malpighian  cor- 
puscles were  very  prominent. 

Sup  a  enal  Bodies. — In  the  cortex  of  the  right  supra- 
renal, extending  slightly  into  the  medulla,  was  a  small 
rounded  caseo-calcareous  tubercle.  The1  left  suprarenal 
was  normal. 

Kidneys. — In  the  cortex  of  the  right  kidney,  immediately 
under  the  capsule,  were  seen  four  pearly-white  rounded 
bodies,  the  size  of  mustard  seeds.  They  were  not  hard 
to  the  touch,  and  showed  no  central  caseation. 

One  similar  body  was  in  the  cortex  of  the  left  kidney. 

Diaphram. — Ou  the  abdominal  surface  of  the  diaphragm, 
on  the  left  side,  there  were  continuous  plaques  of  dirty 
red  vegetations,  in  the  midst  of  which  in  several  plapes 
were  little  greyish  yellow  tubercles. 

The  upper  part  of  the  left  pillar  of  the  diaphragm,  and 
the  central  tendon,  carried  two  reddish  mushroom-like 
growths  half  an  inch  in  diameter  ;  near  the  latter  especi- 
ally were  numerous  vegetations  :  small  tufts  were  seen 
on  every  part  of  the  central  tendon. 
Thorax 

pleura. — Rows  id  reddish  growths  were  arranged  along 
the  upper  and  lower  margins  of  the  ribs,  particularly  on 
the  righl  Bide  ;  some  of  the  growths  were  soft  and  villous- 
likc  containing  here  and  there  little  hard  tubercles; 
others  were  firm  and  flattened. 

Lungs.— On  the  surface  and  throughout  the  parenchyma 
of  the  lun^s  were  small  tubercles,  for  the  most  part  com- 
pletely  calcified  (some  of  the  tubercles  were  represented 
solely  by  calcareous  grains).     The  majority  of  the  tuber- 
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cles  were  not  larger  than  a  wheat  grain,  but  some  attained 
the  dimensions  of  a  small  pea,  the  latter  showing  a  series 
of  calcareous  grains.  When  the  ringers  were  passed  over 
the  cut  surface  of  the  lung,  numbers  of  sharp  gritty  par- 
ticles were  felt,  the  particles  being  often  more  easily- 
felt  than  seen.  The  tubercles  were  more  numerous  in 
the  posterior  lobes  than  the  anterior,  lying  on  an  average 
(in  the  former)  about  half  an  inch  apart  ;  some  of  the 
surface  tubercles  were  capped  by  vascular  tufts. 

On  the  upper  surface  of  the  right  posterior  lobe  there 
was  a  reddish  flat  pedunculated  growth  two-fifths  of  an 
inch  in  diameter  ;  similar  growths  were  seen  on  the 
under  surface  of  the  right  anterior  lobe  and  on  the  anterior 
surface  of  the  right  posterior  lobe.  In  the  latter  place, 
where  the  two  lobes  were  in  contact,  plaques  of  reddish 
vegetations  occurred  on  both  surfaces. 

A  thick  carpet  of  vegetations  covered  the  pleura  over 
the  root  of  the  right  lung,  and  to  a  less  extent  that  over 
the  aorta. 

At  intervals  around  the  margins  of  the  lungs  were  firm 
reddish  fringes  containing  here  and  there  small  nodules  ; 
vascular  fringes  were  also  seen  along  the  lines  of  the  inter- 
lobular septa,  chiefly  on  the  diaphragmatic  surfaces  of 
the  posterior  lobes.  In  the  midst  of  the  thinned- out 
portions  of  both  posterior  lobes  (four  in  the  right  and 
three  in  the  left)  were  some  nodules  varying  in  size  from 
a  kidney  to  a  garden  bean  ;  one  nodule  was  visible  beneath 
the  pleura  as  a  reddish  hepatised  area.  On  section  two 
had  each  a  central  cavity,  containing  thick  viscid  yellow 
pus.  and  a  wall  of  fibrous  and  granulation  tissue  :  the 
others  consisted  of  granulation  tissue  and  small  purulent 

Thoracic  GJa'.ds. — The  long  caudal  mediastinal  gland 
measured  6i  in.  by  2}  in.  ;  the  tissue  was  firm  and  the  cut 


surface  granular  ;  in  the  cortex  were  numerous  scattered 
calcareous  grains. 

The  other  mediastinal  and  the  bronchial  glands  seemed 
slightly  enlarged,  and  on  section  showed  similar  calcareous 
particles. 

A  continuous  layer  of  slightly  raised  reddish  vegetations 
covered  the  pericardial  reflection  over  the  great  vessels. 

Myocirdium,  Endocardium. — Normal. 

Tongue,  Pharynx.  Ton-til*,  (Esophagus,  Intestines,  Ga  trie 
Glands,  Mesenteric  Gland-?,  Colic  Glands,  Mammary  Glands, 
Ovaries,  etc. — Normal. 

Other  Lymphatic  Glands  : 

Prepectoral,    Right    and    Left     Axillary,    Cervical, 
Precrural,  Popliteal,  Gluteal,  Ischiatic,  Iliac,  Lumbar, 

Submaxillary,    Retro-Pharyngeal ,     Supratnammary. — 
Normal. 

Microscopical  Examination  (Smear  Preparations). 

Left  Prescapular  Gland  \ 

Kidney  h     Tubercle  bacilli. 

Right  Suprarenal  J 

Liver  (small  yellow  foci),  \ 

Lung  Nodule  (        „    .    .       .    .      .... 

p.  7   1-7,  )       No  tubercle  bacn  i. 

Stomach  Module  ( 

Local  Tumour  ) 

Guinea-pigs  Inoculated. 

With  emulsion  from  left  Prescanular  Gland  : 

No.  572.  (S.) ;  No.  573.  (S.).  Died  of  general 
tuberculosis  in  39  and  31  days  respectively. 

No.  574.  (I.)  ;  No.  575.  (I.).  Died  of  tuberculosis 
in  27  and  26  days  respectively. 

No.  576.  With  an  emulsioa  made  from  one  of  the 
collections  of  yellow  foci  in  the  liver,  remained  healthy. 
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CALF  114. 

Intramuscular  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22. 

Ibse  -TO  (••..  containing  about  1,330  tubercle  bacilli. 

Date— May  16th,  1903. 

Weight— 1  cwt.    1  qr.    8  lbs. 

Killed— October  23rd.  1903.     160  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  on  the  left  side  of  the  neck 
on  May  16th,  1903,  the  material  being  unintentionally 
introduced  between  the  muscles. 

Three  weeks  after  inoculation  a  deeply  situated  firm 
elongated  swelling,  measuring  3i  in.  by  1^  in.,  was  felt 
in  front  of  the  left  shoulder,  the  skin  was  freely  movable 
over  it  ;    the  prescapular  gland  was  slightly  enlarged. 

The  swelling  became  larger  and  measured  on  July 
7th,  1903,  52  days  after  inoculation,  about  6  in.  in  length 
by  2^  in.  in  breadth  ;  the  margins  of  the  tumour  were 
not  well  defined  and  it  was  difficult  accurately  to  measure 
its  dimensions. 

The  tumour  then  diminished  slightly  in  size  ;  the  pre- 
scapular gland  on  July  23rd,  1903,  was  not  appreciably 
enlarged.  The  general  health  of  the  animal  was  unaffected 
by  the  inoculation. 

Weights. 

There  was  a  steady  progressive  increase  in  weight. 


May  19th,  1903    - 
October  20th,  1903      - 

Gain  in  weight,  1  cwt.  1  qr.  8  lbs. 

Aheraje  weekly  increase,  7"9  lbs. 


cwt.    qrs 

1  1 

2  3 


lbs. 

8 

14 


Temperature. 

The  temperature  rose  from  38-9°  C.  on  the  17th  day  to 
39-8°  C.  on  the  19th;  it  then  fell,  and  on  the  22nd  was 
normal. 

It  remained  normal  during  the  remainder  of  the  experi- 
ment except  for  four  quick  rises,  one  to  40*4°  C,  towards 
the  end  of  the  experiment. 

Tuberculin  Tests. 

July  8th,  1903.  53  days  after  inoculation.  Positive. 
Rise  of  temperature  2*1°  C. 

October  21st,  1903.  158  days  after  inoculation.  Posi- 
tive    Rise  of  temperatu-e,  1'8°  C. 


POST-MORTEM  EXAMINATION. 


Carcass. — In  moderately  good  condition. 

Local  Lesion — On  reflecting  the  skin  covering  the  left 
side  of  the  neck,  the  subcutaneous  tissues  were  found  to 
be  free  from  tubercle.  On  removing,  however,  a 
superficial  muscle,  an  indurated  tuberculous  mass  was 
exposed  lying  just  under  the  anterior  edge  of  the  scapula. 

The  lesion  had  invaded  and  was  entirely  situated  in 
one  of  the  deep  muscles.  The  part  immediately  beneath 
the  aponeurosis  formed  a  layer  of  confluent  yellow  nodules, 
whilst  that  part  in  the  body  of  the  muscle  (about  an  inch 
thick)  was  composed  of  fibrous  tissue  beset  with  yellow 
tubercles,  ranging  in  size  from  a  pin-head  to  a  large  pea  ; 
manv  of  the  nodules  were  distinctly  gritty  in  their 
central  parts.  Superficially  the  growth  in  the  length 
of  the  muscle  measured  five  inches  ;  its  transverse  measure- 
ment for  the  lower  two  inches  of  its  length  was  three  and 
a  half  inches  ;  for  the  upper  three,  one  inch. 

Left  Prescapular  Gland. — Was  not  appreciably  enlarged 
(measured  2  in.  by  1  in.)  ;  on  section  it  showed  in  the 
cortex  a  calcified  nodule  £  in.  by  \  in.,  and  two  yellow 
calcareous  tubercles,  the  size  of  a  small  pea. 

Prepec'o  a'  G'a  ids. — One  left  prepectora'  gland  con- 
tained three  calcareous  grains,  each  the  size  of  a  mustard 
seed  ;  a  second  prepectoral  gland  was  normal. 

Just  within  the  anterior  opening  of  the  thorax,  on  the 
left  side  of  the  trachea,  there  was  a  hard  gland,  1£  in.  by 
1}  in.  by  §  in.,  which  on  section  showed  a  thickened 
capsule  and  caseous  contents,  very  gritty  from  calcifica- 
tion. 

Two  or  three  other  small  glands  at  the  opening  of  the 
thorax  re3embled  the  mediastinal. 

Left  Axillary  Gland. — Normal. 

The  subcutaneous  tissues  at  the  seat  of  inoculation  of 
the  tuberculin  on  the  right  side  of  the  neck  were  thickened, 
congested,  and  infiltrated  with  oedema  fluid;  the  under- 
lying mu^  I'  .nid  the  tissues  around  the  prescapular 
and  prepectora]  glands  on  the  same  side  were  also  cede- 
mat< 

Right  Prescapular  Gland. — Waa  enlarged,  measuring 
21  in.  by  l.J  in.  by  '\  in.  ;  on  section  it  was  very  cedematous, 
a*id  showed  throughout  numbers  of  petechial  hemorrhages. 
No  tubercle. 


Right    Prepectoral   Glands. — Were 
matous. 


also     slightly     oede- 


C  rvical  Gla  ds. — A  gland  in  the  middle  of  the  neck,  on 
the  righl  side  ol   the  trachea,   was  enlarged  to  the  size 


of  a  filbert,  and  cedematous.      The  gland  on  the  opposite 
side  was  half  that  size.     Both  were  free  from  tubercle. 

Abdomen. 
Omentum  and  Peritoneum. — Normal. 

Spleen. — Weighed  twelve  ounces.  Not  obviously  en- 
larged ;  normal  on  the  surface  ;  contained  in  its  paren- 
chyma about  twelve  yellow  calcareous  tubercles,  ranging 
in  size  from  a  pin-head  to  a  small  pea. 

Liver. — On  the  anterior  surface  of  the  liver,  beneath 
the  capsule,  embedded  in  the  sub  Vance,  two  nodules  the  size 
of  small  peas  were  seen  ;  one  projected  slightly  and  had 
a  flattened  surface  :  they  were  greyish  white,  with  yellow 
gritty  centres.     Elsewhere  the  liver  was  normal. 

Hepatic  Lymphatic  Glands. — Not  enlarged.  Two  con- 
tained small  yellow  calcareous  tubercles.  Two  small 
glands  were  normal. 

Gall  Bladder. — Normal. 

Right  Kidney  (10  ozs.),  Left  Kidney  (11  ozs.). — Normal 
on  surface  and  on  section. 

Suprarenal  Bodies,  Gastric  Glands,  Mesenteric,  and 
Colic  Glands. — Normal. 

Intestines. — Normal  throughout. 

Thorax. 

Ple-ura. — The  vascular  fringes  on  the  central  tendon 
of  the  diaphragm  were  slightly  more  pronounced  than 
normal,  but  contained  no  tubercles. 

Along  the  margins  of  several  of  the  ribs,  chiefly  on  the 
left  side,  there  were  some  soft  pale  granulations,  a  few 
of  which  contained  little  grey  tubercles. 

Lungs. — Projecting  from  the  dorsal  surface  of  the  left 
cephalic  lobe  there  were  three  firm  greyish  mushroom- 
like  growths  with  considerably  overdianging  margins  ; 
two  equal  in  size,  half  an  inch  in  diameter,  the  third  a 
quarter  of  an  inch  in  diameter.  A  nodule  the  same  size 
as  the  latter  was  seen  on  the  under  surface  of  this  lobe. 
On  section  they  were  yellow  and  calcareous  in  their  cen- 
tral parts. 

There  were  two  similar  growths  in  the  right  lobe  ; 
one,  very  congested,  three  quarters  of  an  inch  long  and 
one-third  of  an  inch  broad  ;  the  other  a  quarter  of  an  inch 
in  diameter. 

Scattered  around  the  growths  first  described  there 
were  about  a  dozen  grey  tubercles,  in  size  from  a  small 
shot  downwards.  These  were  all  on  the  surface,  in 
some  cases  loosely  attached,  and  sprang  from  the  inter- 
lobular septa.  Immediately  beneath  the  pleura  in 
that  lobe  there  were  two  grey  tubercles  4  mm.  in  dia- 
meter, yellow  and  calcareous  in  the  centre ;  a  similar 
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tubercle  was  seen  in  the  left  posterior  lobe  and  in  the 
right  middle  lobe. 

In  the  depth  of  the  lung  tissue  no  tubercles  were  seen. 

Mediastinal  Glands. — Seemed  somewhat  enlarged,  and 
on  section  showed  numerous  yellow  tubercles,  very  gritty 
from  calcification  ;  the  gland  tissue  was  firm  and  the 
cut  surface  granular. 

Bronchial  Glands  were  similarly  affected. 

Heart,  Pericardium — Normal. 

Uterus,  Ovaries,  Fallopian  Tubes,  Tongue,  Tonsils, 
Pharynx,  Larynx,  Mammary  Gland,  Supramammary 
Lymphatic  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Right   Axillary,    Right   and   Left   Precrural,    Right 
and  Left  Popliteal,  Right  and  Left  Gluteal,  Right  and 


Left  Ischiatic,  Right  and  Left  Submaxillary,  Right 
and  Left  Parotid,  Right  and  Left  Posterior  Pharyngeal, 
Sacro-Iliac,  Lumbar. — Normal. 

Microscopical  Examination  {Smear  Preparations) 

Local   Tumour. — Tubercle  bacilli. 

The  Emulsion   (see   below).— Tubercle  bacilli. 
Liver  Tubercle.—  Tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  made  from  the  glani  in  the  anterior 
part  of  the  mediastinum,  and  equal  quantities  inoculated 
into  : — 

G.P.  651  (S.). — Died  of  general  tuberculosis  in  52  days. 

G.P.  653.  (I.). — Killed  in  61  days;  general  tuberculosis. 

G.P.  654.  (I.). — Died  of  tuberculous  peritonitis  in  14 
days. 


126 


HEIFER  66. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22 

Dose— 10  co.  containing  about  1,330  tubercle  bacilli. 

Date— May  16th,'  1C03. 

Weight  — 1  cwt.  1  qr.    24  lbs. 

Killed— October  10th,  1903.     147  days  after  inoculation. 


( 'I in  iced  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  May  16th,  1903. 

A  fortnight  after  inoculation  (here  was  a  slightly 
elevated  firm  tumour,  measuring  4  in.  by  3  in. 

The  tumour  slowly  grew  larger  and  more  prominent, 
and  on  July  7th  measured  5  in.  by  2$ in.  by  about  H  in.  ; 
it  was  tender  to  the  touch  and  adherent  to  the  skin.  The 
left  prescapular  gland  was  about  5  in.  in  Ions  diameter. 
The  tumour  then  remained  practically  stationary  ;  the 
prescapular  gland,  however,  diminished  slightly  in  size. 

Xo  signs  of  illness  were  observed  during  the  experi- 
ment, and  the  temperature  remained  normal  throughout. 

Weights. 

During  the  first  fortnight  there  was  a  loss  in  weight  of 
12  lbs.  ;  then  for  3J-  months  the  weight  fluctuated  irregu- 
larly, varying  between  4  cwt.  1  qr.  8  lbs.  and  4  cwt.  2  qrs. 
24  lbs.  ;  on  September  15th  the  animal  weighed  the  same 
as  at  the  beginning  of  the  experiment ;  from  September 
loth  to  October  6th  the  animal  gained  1  qr.  IS  lbs. 

cwt.    qrs.  lbs. 

May  19th,  1903     -        -        - 

June  2nd,  1903      - 

June  23rd,  1903 

July  7th,  1903       .... 

July  28th,  1903    - 

August  18th,  1903 

September  8th,  1903     - 

September  15th,  1903   - 

October  6th,  1903 

Gain  in  weight. — 1  qr.  18  lbs. 

^   .  POST-MORTEM  EXAxMINATION. 

General  Condition. — Moderate. 

At  the  Seat  of  Inoculation.— On  the  left  si  ie  of  neck, 
beneath  the  skin,  there  was  a  tumour  measuring  about 
5  in.  long  by  2|  in.  in  thickness.  The  skin  over  this  was 
intact,  but  thoroughly  adherent  to  the  growth.  When 
cut  out  and  divided,  this  growth  was  found  to  be  composed 
of  firm  tissue,  extensively  caseated  and  slightly  gritty 
from  calcification. 

In  the  connective  tissue  between  this  growth  and  the 
prescapular  gland  there  were  a  few  yellow  tubercles. 

The  J'rescapular  Gland. — On  the  same  line  wa  i  >n'ar  ^ed  to 
about  three  times  the  normal,  measuring  about  3|  in.  in 
length  by  2  in.  in  transverse  diameter.  On  section  the 
gland  was  found  to  be  caseous  almost  throughout,  the 
tubercles  being  also  slightly  gritty. 

One  left  prepectoral  gland  contained  two  or  three 
yellow  gritty  tubercles. 

( '<  rical,  Gland?.— About  the  middle  of  the  neck,  over 
the  trachea,  on  the  left  side,  there  was  a  gland  about 
£  in.    in   diameter,  containing  caseous  tuberoles. 

The  corresponding  gland  on  the  right  side  was  about  a 
quarter  that  size,  and  normal  in  appearance. 

Tloru  : 

Pleura  [both  Parieta'  and  Visceral)  and  Heart.— Nor.nal. 
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Lungs. — Contained  some  dozens  of  yellow  tubercles, 
most  about  the  size  of  barley  grains,  and  yellow  at  the 
centre.  There  were  also  several  caseous  areas,  each  of 
which  appeared  to  correspond  with  the  outline  of  a  lobule. 

Th-  racic  Gar  ds. — Both  bronchia!  and  mediastinal  glands 
were  enlarged  to  double  the  usual  size  and  more,  and  were 
full  of  caseous  tubercles :  some  were  also  appreciably 
gritty  from  calcification. 

Abdomen  : 

Peritoneum.— Normal. 

Liver. — Immediately  under  capsule  of  liver,  but  em- 
bedded in  the  parenchyma,  were  five  tubercles,  the 
smallest  the  size  of  a  barley  grain,  the  largest  about  twice 
that  size.  These  were  yellowish  white  in  colour.  In  the 
same  position  there  was  a  sixth  tubercle,  with  fibrous 
capsule  and  completely  calcified  content-. 

In  the  depth  of  the  liver  substance  about  half  a  dozen 
tubercles  were  found,  similar  in  size  and  appearance  to 
the  one  above  described. 

Hepatic  Lymphatic  Glands. — One  contained  one  cal- 
careous  tubercle. 

Spleen. — Normal  in  size.  Three  tubercles  were  found  in 
its  pulp,  the  largest  about  |  cm.  in  diameter,  the  other  two 
about  half  that  size.  These  tubercles  were  yellow  from 
caseation. 

Kidneys. — Normal  in  size,  and  free  from  distinct 
tubercles,  but  a  number  of  the  lobules  presented  in  the 
cortex  small  triangular  streaks  of  doubtful  character. 

Suprarenal  Bodies. — No  mal, 
Tongue,  Phamyx,  Palate,    Tonsils. — -Normal. 
Pharyngeal     and     Submaxillary     Gland*. — Free      from 
visible  tubercles. 

Intestines. — Normal  throughout. 

Mesenteric  GlanCs,  Colic  Glands,  Gastric  Glands. — Normal. 

Udder,  Suprammary  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Right  Prescapular.— Normal  in  size  and  free  from 
visible  tubercles. 

Right  and  Left  Axillary,  Right  and  Left  Popliteal, 
R  ght  and  Left  Precrural,  Right  Prepectoral,  Lumbar, 
Iliac. — Normal  in  size  and  appearance. 

Microscopical    Examination    (Smear    Preparations). 
The  Emulsion. — A  few  tubercle  bacilli. 

Hepatic  Gland 

Lung 

Spleen 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  left  prescapular 
gland,  practically  the  whole  being  emulsified  in  40  cc. 
salt  solution  ;  the  emulsion  was  estimated  to  contain 
18,666  tubercle  bacilli  per  cc. 

Calf  134  was  inoculated  subcutaneously  with  11  cc. 
containing  205,326  tubercle  bacilli. 

Calf  136  was  inoculated  intraperitoneally  with  an 
equivalent  dose. 

Two  guinea-pigs  were  inoculated  subcutaneously  and 
two  intraperitoneally,  each  with  0'5  cc.  ;  the  former 
two  died  of  general  tuberculosis  in  88  and  71  days  re- 
spectively. One  of  the  latter  died  in  18  days  of  slight 
tuberculosis,  the  other  in  40  days  of  general   tuberculosis. 


No  tubercle  bacilli. 
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CALF  136. 

Intraperitoneal  inoculation  of  an  emulsion  made  from  the  prescajmlar  gland  of  Heifer  6o*. 

Dose — 11  cc.,  containing  205,300  tubercle  bacilli. 

Date— October  10th,  1903. 

Weight— 1  cwt.  1  qr.  18  lbs. 

Killed— April  15th,  1904.     188  days  after  inoculation. 


qrs. 

lbs 

1 

18 

2 

7 

.. 

5 

3 

0 

Clinical  History. 

The  calf  was  inoculated  intraperitoneally  on  October 
19tb,  1903. 

The  general  health  of  the  animal  was  unaffected  by 
the  inoculation. 

No  lesion  could  be  detected  at  the  site  of  entry  of  the 
injection  needle. 

The  temperature  was  slightly  raised  from  October  22nd 
to  November  8th,  and  was  a  little  irregular  at  the  end 
of  November  and  in  the  early  part  of  December  ; 
subsequently  it  was  perfectly  normal. 

Tuberculin  Tests. 
December     6th,     1903.     57     days     after    inoculation. 
Positive.     Rise  of  Temperature  D80C.     April  7th,  1904, 
180  davs  after  inoculation.     Positive.     Rise   of  tempera- 
ture, 1    - 

Weights. 

From  October  13th  to  October  27th  there  was  a  gain  in 
weight  of  17  lbs.  ;  then  for  3  weeks  the  weight  was  more 
or  less  stationary  ;  during  the  remainder  of  the  experi- 
ment there  was  a  steady  gain  in  weight. 

cwt. 

October  13th,  1903        -         -         -     ] 

October  27th,  1903  -     1 

.November  17th,  1903    -  -     1 

April  12th.  1904  ...     2 

Gain  in  weight. — 1  cwt.  1  qr.  10  lbs. 

Average  weeMy  increase. — 5"76  1bs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

N'i  lesion  was  seen  in  the  subcutaneous  tissues  or  in 
the  muscles  at  the  site  of  inoculation  in  the  right  flank. 

Abdome  i. — No  fluid  in  the  peritoneal  cavity. 

On  the  inferior  surface  of  the  omentum  there  were  a 
few  sc  ittered  firm  nodules,  ranging  in  size  from  a  pin-head 
to  a  split  pea  ;  these  had  a  translucent  yellowish  appearance, 
and  contained  in  their  centres  calcareous  grains  ;  here 
and  there  on  this  surface,  in  the  centres  of  the  polygonal 
areas  b?tveen  the  vessels,  were  seen  delicate  vascular 
fringes.  Along  the  line  of  attachment  of  the  omentum 
to  the  rumen  a  well  marked  band  of  soft  reddish 
vegetati  is    seen;    similar   vegetations  occurred   in 

patches  and  in  lines  along  the  vessels  on  the  surface  of  the 
rumen  where  it  com -s  into  contact  with  the  parietal  peri- 
toneum. This  surface  also  showed  numerous  soft  connec- 
tive tissue  processes,  to  some  of  which  were  attached 
flattened  nodules. 

The  contiguous  surfaces  of  the  omentum  and  the 
stomach  were  normal. 

The  parietal  peritoneum  in  the  an tero- lateral  regions 
(and  on  the  right  Bide  of  the  diaphragm)  was  roughened 
with  numerous  pale  granulations;  that  covering  the 
central  part  of  the  floor  of  the  abdomen  (i.e.,  the  tendinous 
portion)  was  normal. 

In  the  right  flank  the  peritoneum  presented  about  half 
a  dozen  firm  flattened  growths,  \  in.  to  Jin.  in  diameter, 
with  a  translucent  yellow  colour  and  a  nodular  surface. 
Three  or  four  similar  growths  were  seen  on  the  left  side 
along  the  margin  of  the  diaphragm 

Spleen. — 12  ozs.  Was  closely  adherent  to  the  dia- 
phragm along  its  whole  convex  surface  by  numerous 
fibrous  bands  ;  no  nodules  seen  on  this  surface.  On  the 
surface  in  contact  with  the  rumen  there  were  three  greyish 
white  hard  bodies,  about  the  size  of  a  pin-head,  two  of 
whieh  had  a  short  peduncle  ;  all  contained  calcareous 
grains.  On  section  of  the  spleen,  the  pulp  was  found  to  be 
normal. 

Liver. — The  capsule  on  the  convex  surface  showed 
numerous  short  tags  of  pale  connective  tissue  and  several 
large  patches  of  an  extremely  thin  greyish  adherent 
membrane  ;  the  convex  surface  was  normal.  Diver 
substance  normal. 


Portal  Glands. — Normal. 

Diaphragm. — On  the  right  side,  over  the  muscle,  the 
surface  was  roughened  with  numerous  pale  granulation*  ; 
the  left  side  was  covered  with  soft  connective  tissue  pro- 
cesses (some  of  these  were  attached  to  the  spleen  >,  and  00 
the  left  pillar  there  was  a  series  of  dark  red  fleshy  vegeta- 
tions, which  when  cut  into  showed  yellow  foci  towards 
their  bases. 

Scattered  over  the  surface  there  were  from  fifteen  to 
twenty  flattened  "  grapy "  bodies;  these  occurred 
chiefly  along  the  margins  of  the  diaphragm  and  on  the 
left  side;  they  were  attached  to  the  peritoneum  bj 
connective  tissue  strands,  some  of  which  were  over  £  in. 
in  length. 

Similar  bodies  were  seen  on  the  serous  surface  of  the 
rumen,  and  to  a  slight  extent  on  the  third  stomach.  The 
bodies  were  firm,  usually  of  a  lenticular  shape,  and 
measured  from  2  to  3  mm.  across.  .Many  were  opaque 
greyish  white  throughout;  others  were  partly  opaque  and 
partly  translucent. 

On  section  the  bodies  were  dry,  of  a  tough  consistence, 
and  contained  calcareous  grains.  A  number  had  a  pig- 
mented appearance,  some  being  slaty  black  in  colour 
(this  discolouration  was  probably  the  result  of  old  hemorr- 
hages) ;  several  showed  recent  hemorrhages  ;  in  two  or 
three  cases  the  haemorrhage  had  occurred  in  the  j  e  luncle 
itself. 

Abdominil  Lymphatic  Glands. — A  gland  on  the  rumen 
showed  several  yellow  calcareous  points. 

In  the  sulcus  between  the  rumen  and  the  second 
stomach  there  was  a  large  gland,  which  showed  a  few 
calcareous  grains  in  the  cortex  ;  a  gland  on  the  third 
stomach  contained  a  calcareous  tubercle  2  mm.  in  diameter. 

Other  gastric  glands  were  normal. 

Two  coeliac  glands,  not  enlarged,  each  contained  a  few 
yellow  calcareous  foci,  the  size  of  a  pin's  head. 

On  the  pancreas  there  were  four  small  glands  tuber- 
culous; one  was  calcareo-caseous  almost  throughout,  the 
other  three  contained  small  calcareous  nodule ).  i 

Large  Intestine,  Small  Intestine,  Mesenteric  Glands, 
Colic  Glands,   Kidneys,   Suprarenal  Bodies.  —Normal. 

Thorax  :  .  -. ' 

Heart,  Pericardium. — Normal. 

Lungs. — Normal  throughout. 

Mediastinal  Glands. — The  caudal  mediastinal  gland, 
not  obviously  enlarged,  showed  on  section  two  irregular 
caPareous  masses,  and  a  few  scattered  calcareous  tubercles 
in  the  cortex. 

The  other  mediastinal  and  the  bronchial  glands  were 
normal. 

In  the  fat  between  the  apex  of  the  heart  and  the  dia- 
phragm there  was  a  gland  the  size  of  a  broad  bean,  which 
contained  a  calcareo-caseous  mass  1  cm.  in  diameter,  and 
scattered  calcareous  grains  in  the  cortex  ;  a  second  but 
smaller  gland  near  the  latter  was  beset  with  calcareous 
tubercles  ;  a  gland  the  size  of  a  pea  between  the  hsart  and 
the  sternum  showed  calcareous  grains  in  the  cortex. 

Pleura. — On  the  pleura  between  the  mediastinal  and 
caval  folds  there  was  a  flattened  lenticular  body,  1  cm. 
in  diameter  ;  it  was  pinkish  externally,  and  consisted  of 
dense  fibroid  tissue  containing  little  yellow  points.  No 
calcareous  grains  were  detected. 

The  parietal  pleura  was  normal. 

Tongue,  Pharynx,  Tonsils. — Normal. 

The  following  lymphatic  glands  were  normal  : — 
Parotid. 
Submaxillary. 
Pharyngeal. 
Cervical. 
Prescapular. 
Prepectoral. 
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Axillary. 

Precrural. 

Popliteal. 

Ischiaiic. 

Gluteal. 

Sacro-IUac. 

Lumbar. 

Microscopical  Examination  (Smear  Preparations). 
Pancreatic  Gland. — Three  tubercle  bacilli. 


Caudal  Mediastinal  Gland.— 

C'fliac  Gland 

Spleen.   Xodule  on  Surface 

Peritoneal  Xodule 


Ore  tubercle  bacillus. 


I  No 


tuber cl?  bacill 


Guinea-pigs  Inoculated. 

With  emulsion  of  caudal  mediastinal  gland  : 

G.P.  942  (S.). — Died  of  general  tuberculosis  in  47 
days. 

G.P.  943  (I.). — Died  of  general  tuberculosis  in  42 
days. 

With  emulsion  of  spleen  pulp  : 

G.P.  944     (S.).— Remained  healthy. 

With  emulsions  of  peritoneal  growths  from  right 
flank  : 

G.P.  945  (S.). — Died  of  general  tuberculosis  in  67 
days. 

With  emulsion  of  pancreatic  gland  : 

G.P.  946  (S.).— Died  in  13  days,  too  soon  for  the 
development  of  tuberculous  lesions. 
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CALF  134. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Heifer  66. 

Dose— 11  ce.,  containing  205,300  tubercle  bacilli. 

Date— October  10th,  1903. 

Weight— 1  cwt.  lqr.  0  lb. 

Killed— April  15th,  1904.     188  days  after  inoculation. 


Clinical   History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  10th,  1903. 

Five  days  after  inoculation  there  was  a  slightly  raised 
subcutaneous  thickening,  2  in.  in  diameter ;  extending  from 
the  lower  portion  a  short  cord-like  prolongation  was  felt 
(?  thickened  lymphatic);  the  prescapular  gland  was 
slightly  enlarged. 

On  November  20th,  1903,  the  tumour  had  not  increased 
in  size,  but  had  become  harder  and  nodular. 

Subsequently  the  tumour  began  to  diminish  slightly 
in  size  ;  it  remained,  however,  for  a  long  time  flattened 
and  nodular. 

On  March  2.5th,  it  had  become  more  rounded,  measur- 
ing 1£  in.  in  length  by  1  in.  in  diameter,  and  gave  a 
distinct  sense  of  fluctuation. 

The  prescapular  gland  on  December  9th,  1903,  was  about 
half  as  large  again  as  the  gland  on  the  opposite  side  ; 
at  the  end  of  the  experiment  it  was  normal  in  size.  There 
were  no  signs  of  illness  during  the  experiment. 

Temperature. — There  was  some  irregular  pyrexia  from 
October  28th  to  November  2nd  (maximum  39 '9°  C.)  and 
slight  occasional  irregularity  of  the  temperature  (maxi- 
mum 39*5°C.)  during  the  month  of  November. 

Tuberculin  Tests. — December  6th,  1903,  57  days  after 
inoculation.  Positive.  Rise  of  temperature  1 -7°  C.  April 
7th,  1904,  ISO  day3  after  inoculation.  Positive.  Rise 
of  temperature  1  '7D  C. 

Weights. 

From  October  13th  to  October  20th  there  was  a  gain  in 
weight  of  14  lbs.  ;  from  October  20th  to  November  24th, 
there  was  an  increase  of  3  lbs.  only,  the  weight  oscillating 
between  1  cwt.  1  (jr.  5  lbs.  and  1  cwt.  1  qr.  17  lbs. ;  sub- 
sequently there  was  a  practically  steady  progressive 
increase  in  weight. 


lbs. 

0 

14 

17 

9! 


cwt.  qrs. 

October  13th,  1903       ...  1  1 

October  20th,  1903       -                  -  1  1 

November  24th,  1903   -                  -  1  1 

April  12th,  1904   -         -         -         -  2  1 

Gain  in  weight. — 1  cwt.  2  lbs. 

Average  weekly  increase. — 4-4  lbs. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
loft  side  of  the  neck,  there  was  a  tense,  elastic  tumour, 
about  the  size  and  shape  of  a  filbert.  On  section  it  was 
seen  to  be  a  cyst,  with  moderately  thick  fibrous  wall  lined 
with  pale  granulation  tissue,  and  containing  thick  creamy 
yellow  caseo-pus.  The  cyst  was  wholly  subcutaneous, 
the  wall  being  adherent  to  the  skin  on  the  one  hand,  and 
to  the  aponeurosis  of  the  muscle  on  the  other.  Near  the 
cyst  there  were  about  a  dozen  softened  caseous  nodules, 
ranging  in  size  from  a  shot  to  a  small  pea  ;  all  were  gritty 
in  the  centre. 


Left  Prescapular  Gland. — 2  in.  by  \  in.  by  (less  than) 
J  in.     On  section,  no  sign  of  tubercle. 

Right  Prescapular  Gland. — 2j  in.  by  :|  in.  (a  little  over) 
h  in.     On  section  was  cedematous  and  slightly  congested 

There  was  slight  oedema  and  congestion  at  the  site  of 
inoculation  of  the  tuberculin  on  the  right  side  of  the  neck. 

Spleen. — 11  ounces.     Normal. 

Kidneys. — The  capsules  of  both  kidneys  stripped  badly  ; 
the  surfaces  were  granular  ;  the  substance  was  tough  and 
fibroid.     No  sign  of  tubercle. 

Lungs,  Liver,  Portal  Glands,  Suprarenal  Bodies,. 
Intestines,  Tongue,  Tonsils,  Pharynx. — Normal. 

All  the  lymphatic  glands  throughout  the  body,  with 
the  exception  of  the  right  prescapular  gland,  were  normal 
in  size  and  appearance. 

M icroscopical    Examination  : 

Smear    preparations    from    the    pus    in    the    local 
tumour  showed  no  tubercle  bacilli. 

Animals  Inoculated. 


Two  guinea-pigs  were  inoculated,  one  subcutaneously, 
the  other  intraperitoneally,  with  an  emulsion  made  from 
the  left  prescapular  gland  ;  both  died  of  general  tubercu- 
losis, one  in  54,  the  other  in  58  days. 

Three  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  local  lesion,  two  subcutaneously  and  one 
intraperitoneally  ;  these  were  killed  33  days  later  and 
separate  emulsions  were  made  from  each,  using  for  the 
purpose  as  much  tuberculous  material  as  could  be  collected  • 
each  of  the  three  emulsions  was  inoculated  intraperitoneally 
into  two  guinea-pigs  ;  two  of  these  guinea  pigs  (i.e.,  those 
inoculated  from  the  guinea-pig  which  had  received  the  in- 
traperitoneal inoculation)  died  in  6  and  7  days  respectively  ; 
the  other  four  were  killed  in  14  days,  and  the  omentum, 
parietal  peritoneum,  spleen,  pieces  of  the  liver,  and  various 
glands  from  each  animal  were  used  to  prepare  an  emulsion. 

The  emulsion  was  very  rich  in  tubercle  bacilli,  containing 
approximately  235,740.000  bacilli  per  cc. 

2-3  cc.  of  the  undiluted  emulsion  =  542,202,000 
tubercle  bacilli,  were  inoculated  subcutaneouslv  into 
Calf  160. 

1-9  cc.  of  a  1  in  100  dilution  =  4,480,000  tubercle 
bacilli  was  inoculated  subcutaneously  into  Calf  180  ;  an 
equivalent  dose  was  given  to  Coat  10. 

8  *5  cc.  of  a  1  in  10,000  dilution,  containing  approximately 
200,000  tubercle  bacilli  were  inoculated  subcutaneously 
into  Calf  178.  1  cc.  of  a  1  in  47,000  dilution,  containing 
approximately  5,000  tubercle  bacilli  was  inoculated 
subcutaneously  into  Calf  158  ;  1  cc.  of  the  same  dilution 
was  inoculated  subcutaneously  into  Goat  6. 

Two  guinea-pigs  were  each  inoculated,  one  subcu- 
taneously, the  other  intraperitoneally,  with  1  cc.  of  the 
1  in  47.000  dilution  ;  both  died  of  general  tuberculosis  in 
47  days. 

Two  other  guinea-pigs  were  each  inoculated,  one  sub 
cutaneously  the  other  intraperitoneally,  with  1*9  cc.  of 
the  1  in  100  dilution  ;    both  died  of  general  tuberculosis, 
the  former  in  57  days,  the  latter  in  22  days. 
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CALF  158. 

Subcutaneous  inoculation  of  an  emulsion  made  from  thetuberculous  organs  of  Guiuea-Pigs  996-  999  {See  Calf  134). 

Dose — i  cc.  0f  a  i  in  47,000  dilution  of  the  emulsion,  estimated  to  contain  about  5,000  tubercle  bacilli. 

Date— June  2nd,  1904. 

Weight— 2  cwt.  2  qrs.   11  lbs. 

Killed— October  21st,  1904.     141  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

At  the  end  of  nine  days  nothing  could  be  felt  at  the 
seat  of  inoculation.  On  June  16th,  14  days  after  in- 
oculation, there  was  a  slight  thickening*.:  this  remained 
unchanged  for  a  few  weeks  and  then  became  smaller  and 
more  indefinite.  On  September  1st,  1904,  91  days  after 
inoculation,  all  that  could  be  felt  were  a  few  shotty  tuber- 
cles. 

The  prescapular  gland  was  at  first  slightly  enlarged 
and  then  became  normal  in  size. 

There  were  no  symptoms  of  ill-health  during  the  ex- 
periment. 

Temperature. 

With  the  exception  of  a  slight  rise  to  39-5°  C.  on  the 
18th  day,  the  temperature  was  normal  throughout. 


Weights 


cwt. 
2 

2 


qrs.   lbs. 

2  11 

3  16 


June  2nd,  1904    - 

October  18th,  1904      - 
Gain  in  weight. — 1  qr.  5  lbs. 
Average  weekly  increase. — 1'68  lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Doubt- 
ful.    Rise  of  temperature  0*3°  C. 

October  7th,  1904.  127  days  after  inoculation.  Rise 
of  temperature  0'6°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Doubtful.     Rise  of  temperature  0*3°  C. 

POST-MORTEM  EXAMINATION. 

Carcass.— In  very  good  condition. 

Local  Lesion.— In  the  subcutaneous  tissues  on  the 
right  side  of  the  neck  there  were  about  a  dozen  isolated 
hard  nodules,  ranging  from  2  up  to  7  mm.  in  diameter  ; 
on  section  they  showed  caseo-calcareous  centres  sur- 
rounded by  firm  yellow  translucent  tissue,  studded  with 
petechial  haemorhages. 

Right  Prescapular  Gland,— Measured  2\  in.  by  1  in.  by 
a  in  On  section  there  was  seen  at  one  extremity  a  mass, 
lin  byiin  by  £  in.,  composed  of  caseous  softened  nodules 
bound  together  by  translucent  fibrous  tissue  ;  the  largest 
nodule  was  about  5  mm.  in  diameter  ;  all  were  slightly 
crrittv  from  calcification.  In  the  tissue  around  the  nodules 
and  in  the  cortex  of  the  gland  there  were  numerous  pete- 
chial  hemorrhages. 

At  the  other  extremity  of  the  gland  there  was  a  caseous 
nodule  i  in.  in  diameter,  slightly  gritty  from  calcification, 
which    could    fairly    easily  be  shelled  out  from    a  thin 

"SET  subcutaneous  tissues  on  the  left  side  of  the  neck, 
at  the  scat  of  inoculation  of  tuberculin  (18  hours  pre- 
riously),  were  infiltrated  with  oedema  fluid. 


Left  Prescapular  Gland. — Measured  2 J  in.  by  1^  in.  by 
1  in.     On  section  was  cedematous  and  slightly  congested. 

Right  and  Left  Prepcctoral  Glands,  Axillary  Glands, 
Cervical   Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — 20  ozs.  Normal  on  the  surface  and  on 
section. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies. 
— Normal. 

Intestines. — In  the  ileum,  beneath  the  mucous 
membrane,  and  in  Peyer's  patches,  there  were  numer- 
ous hard  pea-sized  nodules,  which  projected  on  the 
mucous  surface  ;  on  section  some  were  grey,  trans- 
lucent, and  homogeneous  throughout ;  others  showed 
greenish  yellow  central  foci. 

Gastric  Glands,  Mesenteric  Glands,  Ileo-Colic  Glands. 
Colic  Glands,  Coeliac  Glands,  Renal  Glands,  Lumbar 
Glands,  Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleurae. — Normal. 

Lungs. — The  lungs  were  spotted  with  petechial 
haemorrhages  ;  otherwise  normal  on  the  surface  and 
on  section. 

Mediastinal  Glands.— A  dorsal  mediastinal  gland, 
situated  above  the  bifurcation  of  the  trachea,  con- 
tained in  the  cortex  a  yellow  tubercle,  the  size  of  a 
pin's  head. 

The  other  mediastinal  glands  and  the  bronchial 
glands  showed  no  tubercles,  but  were  slightly  en- 
larged, cedematous  and  congested. 

Precrural  Glands,  Pudic  Glands,  Gluteal  Glands,  Pop- 
liteal Glands,  Submaxillary  Glands,  Subparotid  Glands. 
Retropharyngeal  Glands  were  free  from  tubercles. 

The  left  parotid  gland  was  very  congested. 

Mammary  Gland. — Normal. 

Uterus. — contained  a  one  month  old  foetus. 

Microscopical  Examination  {Smear  Preparations). 

A  Nodule  under  the  Skin. — Four  tubercle  bacilli. 

An  Intestinal  Nodule  \    x,     ,   ,       ,    u„  -u- 

t^      .  •  j  i     n   •„*„  d,v.»    1    No  tubercle  bacilli. 

Emulsion  used  for  Guinea-Figs    | 

Guinea- Pigs  Inoculated. 
Two  guinea-pigs  were  inoculated,  one  subcutaneously. 
the  other  intraperitoneally,  with  an  emulsion  made  from 
a  caseo-calcareous  nodule  in  the  prescapular  gland ; 
both  died  of  general  tuberculosis,  the  former  in  86  days, 
the  latter  in  47  days. 
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CALF  178. 

Subcutaneous  inoculation  of  emulsion  made  from  the  tuberculous  organs  of  Guinea- Figa  990-999.      [See  fill 
134.) 

j)ose 8.5  cc.  of  a  1  in.  10,000  dilution  of  the  emulsion  estimated  to  contain  about  200,000  tubercle  bacilli. 

Date— June  2nd,  1904. 
Weight— 2  cwt.  3  qrs. 
Killed— November  2nd,  1904.     153  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

A  fortnight  after  inoculation  there  was  a  firm  tumour 
measuring  2  in.  by  \\  in.  by  f  in.  ;  the  prescapular  gland 
was  enlarged  to  about  twice  the  normal. 

On  June  22nd,  1904,  20  days  after  inoculation,  the 
tumour  was  prominent  and  hemispherical  and  measured 
2\  in.  in  diameter. 

On  July  29th  the  tumour  attained  its  maximum  (3f  in. 
by  3  in.)  ;  it  then  diminished  a  little  in  size  and  became 
almost  spherical. 

The  prescapular  gland  grew  very  large  and  measured 
on  July  29th  6  in.  in  length  ;  the  rounded  prepectoral 
gland  was  the  size  of  a  walnut ;  both  glands  were  very 
hard  and  towards  the  end  of  the  experiment  diminished 
slightly  in  size. 

During  the  last  week  of  life  the  calf  was  a  little  seedy 
looking  (rough  coat)  and  seemed  to  have  lost  flesh  ; 
otherwise  the  general  health  of  the  animal  was  moderately 
»ood  during  the  experiment ;  the  malaise  was  probably 
due  to  the  repeated  tuberculin  tests.  The  temperature 
began  to  rise  on  the  16th  day  and  on  the  18th  day  was 
10*2  <  .  :  from  the  18th  to  the  60th  it  showed  irregular 
intermissions  between  39°  C.  and  402"  C.  ;  from  the 
60th  day  to  the  end  of  the  experiment  it  preserved  a 
lower  level  only  slightly  raised  above  the  normal,  and 
showed  occasional  sharp  rises,  one  to  40-4°  C. 

Weights. 

During  the  first  fortnight  the  weight  was  stationary  ; 
then  for  a  month  there  were  slight  oscillations  above 
the  initial  weight ;  in  the  seventh  week  the  calf  lost 
9  lbs.  and  weighed  7  lbs.  less  than  the  initial  weight. 
From  July  19th  to  September  27th,  1904,  there  was  a 
steady  increase  in  weight  ;  during  the  last  five  weeks 
the  calf  gained  only  3  lbs. 

cwt.   qrs.   lbs. 
June  2nd,  1904    -  -     2         3         0 

July  19th,  1904  -  -     2        2      21 

September  27th,  1904  -         -     3        2       12 

October  11th,  1904  -     3        2        3 

November  1st,  1904     -         -         -     3         2       15 
Gain  in  weight  during  the  experiment — 3  qrs.  15  lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Posi- 
tive.    Rise  of  temperature,  T5°  C. 

October  7th,  1904.  127  days  after  inoculation. 
Positive.     Rise  of  temperature  0"9°  C. 

October  20th,  1904.  140  days  after  inoculatiun. 
Positive.     Rise  of  temperature  09°  C. 

October  26th,  1904.  146  ;days  after  inoculation. 
Positive.     Rise  of  temperature  0"8°  C. 

POST-MORTEM  EXAMINATION. 

Condition. — Good. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
right  side  of  the  neck,  there  was  a  hemispherical  firm 
tumour,  weighing  about  5  ozs.  with  the  skin  and  muscle 
to  which  it  was  attached,  and  measuring  2\  in.  by  2|  in. 
by  1^  in. 

On  section  it  showed  in  the  centre  a  lenticular  mass, 
\\  in.  broad  by  about  §  in.  in  greatest  thickness,  of  tough 
yellow  caseated  tissue,  slightly  gritty  only  around  the 
margins  ;  this  mass  was  surrounded  by  a  zone  of  white 
fibrous  tissue  about  \  in.  thick  ;  outside  this  again  there 
was  a  zone  of  amber-coloured  translucent  tissue  contain- 
ing here  and  there  opaque  yellow  gritty  points.  The 
skin  was  adherent  and  very  thickened,  and  studded  with 
translucent  nodules  with  central  gritty  foci.  Externally 
in  I  lie  middle  of  the  tumour,  the  skin  showed  an  irregular 


ulcer  £  in.  in  diameter,  covered  over  wilh  ■<  dry  scab  ; 
the  floor  of  the  ulcer  was  pinkish  and  granular. 

The  growth  was  adherent  to  a  superficial  muscle,  which 
showed  in  its  substance  a  few  isolated  nodules,  lie-  largest 
the  size  of  a  pea,  and  small  groups  of  nodules  similar  to 
those  in  the  skin. 

Right  Prescapular  Gland. — Weighed  11  OZS.,  and 
measured  4|  in.  by  1\  in.  by  2 \  in.  On  section  the  sub- 
stance of  the  gland  was  found  to  be  composed  of  a  dense 
translucent  fibroid  tissue  closely  infiltrated  with  a  yellow 
necrotic  network  and  studded  with  irregular  calcareous 
particles  ;  the  tissue  was  divided  up  into  large  and  small 
lobules  by  dense  white  fibrous  trabecule.  At  each 
extremity  of  the  gland  there  was  an  oval  mass  about  1  in. 
broad,  consisting  of  dense  yellow  caseated  tissue,  gritty 
chiefly  around  the  margins,  but  showing  also  in  the  centra  I 
part  minute  opaque  yellow  points  of  calcification.  The 
capsule  of  the  gland  was  greatly  thickened. 

Left  Prescapular  Gland. — Measured  2|  in.  by  1£  in.  by, 
J  in.,  and  was  cedematous  on  section  (recent  tuberculin 
test),  but  showed  no  tubercle. 

Prepectoral  Glands. — On  right  side,  three  in  number, 
each  about  the  size  of  a  pigeon's  egg.  consisted  throughout 
of  dense  translucent  fibroid  tissue,  penetrated  with  a 
yellow  necrotic  network,  and  studded  with  calcareous 
particles. 

.  Cervical  Glands. — Extending  from  the  middle  of  the 
neck  on  this  side  along  .  the  carotid  vessels  to  the 
first  rib,  there  was  a  chain  of  four  enlarged  indur- 
ated glands,  the  largest  the  size  of  a  pullet's  egg, 
which  on  section  resembled  the  prepectoral  glands  ; 
one  contained  in  the  centre  a  small  firm  caseous  mass, 
similar  to   those   in   the   prescapular  gland. 

The  corresponding  glands  on  the  opposite  side  of  the 
neck  were  normal. 

Right  Axillary  Gland. — Contained  a  nodule  1  centi- 
metre in  diameter. 

Left  Axillary  Gland,  Left  Prepectoral  Gland. — Were- 
normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — Weighed  1  lb.  2  ozs.,  and  contained  a. 
dozen  firm  nodules,  ranging  in  size  from  J  in.  to  a 
little  over  \  in.  in  diameter.  On  section  they  con- 
sisted of  translucent  fibroid  tissue  containing  a 
fine  yellow  network,  and  showed  here  and  there 
minute  calcareous  grains.  Six  of  the  nodules  formed 
rounded  projections  on  the  surface,  from  the  summits 
of  which  soft  connective  tissue  outgrowths  proceeded. 

Kidneys. — Left  kidney  slightly  larger  than  the 
right  ;  the  capsule  stripped  badly ;  the  substance 
was  paler  than  normal  and  very  tough  ;  no  tubercles, 
seen. 

Right  kidney  had  a  similar  appearance. 

Suprarenal   Bodies. — Normal. 

Liver. — Showed  on  the  anterior  surface  four 
nodules,  the  smallest  i  in.  in  diameter,  the  largest 
1  in.  by  \  in.  by  \  in.  These  were  embedded  in 
the  substance,  but  projected  slightly  beneath  the 
capsule ;  two  of  them  had  flattened  surfaces  with 
overhanging  margins.  Growing  from  the  capsule 
covering  them  were  soft  fibrous  tissue  outgrowths  ; 
on  the  posterior  surface  there  was  a  nodule  \  in.  in 
diameter,  and  on  the  renal  surface  three  nodules 
about  \  in.  in  diameter  ;  in  the  substance  there  were 
about  fifteen  spherical  nodules,  ranging  from  \  in. 
to  an  inch  in  diameter.  On  section  they  were  caseous 
in  the  centre  and  had  dense  fibrous  capsules  ;  the 
central  part  in  some  of  the  nodules  was  only  Blightly 
softened  in  one  spot,  whilst  in  others  it  was  almost 
entirelv  broken  down. 
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Portal  Glands. — Were  enlarged  to  three  or  four 
times  the  normal  size,  and  on  section  resembled  the 
prepectoral   glands. 

Gall  Bladder.— Normal. 

Thorax  : 

Heart,    Pericardium. — Normal. 

Lungs. — Both  lungs  eontained  numerous  nodules, 
ranging  in  size  from  a  large  pea  to  a  small  hen's 
egg;  many  of  those  immediately  beneath  the 
pleura  formed  rounded  white  projections,  which  in 
the  ease  of  some  of  the  smaller  ones  was  more  than 
half  the  diameter  of  the  nodule.  On  section  these 
nodules  had  thick  dense  fibrous  capsules  and  yellow 
caseo-purulent,   occasionally  gritty,   contents. 

On  the  diaphragmatic  surface  of  the  left  caudal 
lobe  there  were  three  firm  flattened  mushroomed 
growths,  the  largest  H  in.  by  1  in.  ;  they  penetrated 
a  slight  distance  into  the  substance  of  the  lung,  and 
were  composed  of  pinkish  translucent  tissue  in- 
filtrated with  a  yellow  network  ;  the  cut  surface  was 
appreciably    gritty. 

In  the  left  cephalic  lobe,  at  the  sternal  margin, 
there  was  a  large  solid  triangular  mass  occupying 
several  lobules  ;  this  on  section  consisted  of  firm 
translucent  caseating  tissue  surrounding  three  or 
four  cavities  filled  with  caseo-pus. 

In  the  right  cephalic  lobe  there  were  two  similar 
solid  masses  and  several  reddish  collapsed  areas. 

In  the  anterior  part  of  the  right  caudal  lobe,  near 
the  margin,  there  was  a  mass  2  in.  by  1  in.  by  1  in., 
which  on  section  was  extensively  easeated  and 
softened ;  the  mass  was  divided  up  into  lobules  by 
dense  white  fibrous  tissue  trabecule. 

Pleura.— On  the  left  side  of  the  body  of  the  tenth 
dorsal  vertebra  there  was  a  firm,  pinkish,  mush- 
roomed growth  an  inch  in  diameter  and  a  quarter  of  an 
inch  in  height,  attached  to  the  pleura  by  a  broad  base. 

On  the  left  side  of  the  mediastinal  pleura,  near  its 
junction  with  the  diaphragm,  there  was  a  similar 
growth,  but  more  irregular  in  outline. 

On  section  they  resembled  the  growths  on  the 
surface  of  the  lung. 


On  the  mediastinal  pleura,  and  on  the  left  side  or 
the  diaphragm,  there  were  some  plaques  of  reddish 
vegetations. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  7  in.  by  2£  in.  by  1J  in.,  and  weighed  10  ozs. 
In  front  of  this  there  was  a  continuous  chain  of  enlarged 
glands,  extending  throughout  the  whole  length  of  the 
.dorsal  mediastinum  ;  these  with  the  caudal  gland  together 
Weighed  1  lb.  On  section  they  were  very  firm  and  gritty. 
and  closely  resembled  the  prepectoral  and  portal  glands. 

Bronchial  Glands. — On  the  left  side  there  were  three, 
two  the  size  of  walnuts  and  one  that  of  a  small  orange  ; 
the  three  together  weighed  4  ozs. 

The  right  bronchial  gland  weighed  1  oz. 

They  resembled  on  section  the  mediastinal  glands. 

Below  the  trachea,  in  front  of  the  heart,  there  were  two 
enlarged  glands,  one  the  size  of  a  walnut,  the  other  2  in. 
by  1  in.  by  1  in.  ;  both  on  section  resembled  the  medias- 
tinal, but  were  not  so  gritty. 

The  peribronchial  and  ventral  mediastinal  (sternal) 
glands  were  similarly  affected. 

Testicles,  Tongue,  Pharynx,  Tonsils,  Small  Intestines. 
Large  Intestine,  Mesenteric  Glands,  Colic  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Bight  Popliteal. — Contained  in  the  cortex  a  firm 
nodule  J-  in.  in  diameter,  with  a  calcareo-caseou> 
centre. 

Left  Popliteal,  Ischiatic,  Precrural,  Pudic,  Iliac, 
Lumbar,  Submaxillary,  Retroplmryngeal,  Parotid, 
Masto  id. — Normal. 

Microscopical  Examination  (Smear  Preparations). 

Pus  from  Lung  Nodule  j  Nq  tu  ^^ 

Spleen  J 

Prescapular  Gland. — Twelve  tubercle  bacilli. 

Popliteal  Gland. — No  tubercle  bacilli. 

Mediastinal  Gland. — Two  tubercle  bacilli. 
'  Guinea-Pig   Inoculated. 

A  guinea-pig  inoculated  subcutaneously  with  an 
emulsion  made  from  a  spleen  nodule,  died  of  general 
tuberculosis  in  53  days. 
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CALF  180. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea^Piga  998-999. 

Dose— 1-9  cc.  of  a  1  in  100  dilution  containing  approximately  4,480,000  tubercle  bacilli.' 

Date—June  2nd,  1904. 

Weight— 2  cwt.  1  qr. 

Killed — November  4th,  1904.     155  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

Thirteen  days  later  there  was  a  firm  deep-seated  tumour 
over  which  the  skin  was  freely  movable,  except  at  one 
point,  corresponding  to  the  site  of  entry  of  the  needle, 
where  there  was  a  small  prominent  nodule. 

On  June  29th,  1904,  27  days  after  inoculation,  there  was 
a  triangular-shaped  tumour  the  apex  of  which  was  near 
the  angle  of  the  jaw  and  the  base  a  few  inches  from  the 
shoulder  ;  it  measured  about  5\  in.  from  apex  to  base  and 
about  3  in.  in  greatest  width,  and  was  situated  wholly  in 
the  deep  structures  of  the  neck,  except  for  a  small  sub- 
cutaneous mass  which  projected  from  the  posterior  part 
of  the  tumour  and  was  adherent  to  the  skin.  The  prescapu- 
lar  gland  at  this  time  measured  a  little  over  4  in.  in  length, 
and  a  prepectoral  gland  was  almost  as  large  as  a  billiard 
ball. 

The  tumour  increased  in  size  and  became  more  pro- 
minent and  pear-shaped.  About  the  middle  of  August 
a  sense  of  fluctuation  was  obtained,  and  on  September  1st, 
1904,  90  days  after  inoculation,  the  tumour  seemed  to  be 
entirely  softened  ;  it  then  measured  roughly  8  in.  by  5  in. 
by  3  in.,  and  showed  at  the  postero-superior  angle  a  small 
opening  discharging  caseo-pus  ;  from  this  opening  during 
the  remainder  of  the  experiment  there  was  a  constant 
discharge  of  thick  caseo-pus  and  the  tumour  became 
smaller  and  more  and  more  baggy  and  somewhat  pen- 
dulous. On  October  20th,  1904,  the  prescapular  gland 
measured  about  4  in.  in  length  and  the  prepectoral  gland 
was  stony,  hard,  and  about  the  size  of  a  bagatelle  ball. 

On  September  1st,  1904,  the  calf  seemed  to  have  lost 
flesh,  otherwise  there  was  no  obvious  alteration  in  the 
general  condition. 

Temperature. 

The  temperature  began  to  rise  on  the  12th  day,  and 
on  the  18th  had  reached  40*4°  C.  ;  it  remained  high 
for  8  or  9  days  and  then  gradually  fell  to  the  normal ; 
it  soon  rose  again,  and  during  the  remainder  of  the 
experiment  there  was  irregular  pyrexia  up  to  40°  C.  with 
occasional  short  periods  of  normal  temperature. 

Weight. 
During  the  first  5  days  there  was  a  loss  in  weight  of 
18  lbs.  and  for  the  next  9  weeks  the  weight  preserved  a 
moderately  uniform  level,  From  August  9th,  1904,  to 
the  end  of  the  experiment  there  was  a  practically  steady 
increase  in  weight. 

cwt.    qrs.   lbs. 
June  2nd,  1904    -         -         -         -     2         10 
August  9th,  1904  -         -     2         0     10 

November  1st,  1904     -         -         -     2         3      5 
Gain  in  weight. — 2  qrs.  5  lbs. 

Bate  of  gain  per  week  from  August  9th  to  November  1st 
(84  days).— 6*58  lbs. 

Tuberculin  Tests. 
October  4th,  1904.     124  days  after  inoculation.  Positive. 
Rise  of  temberature  1  "2°  C. 

October  7th,  1904.  127  days  after  inoculation.  Rise 
of  temperature  0'5°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Negative. 

October  26th,  1904.  146  days  after  inoculation. 
Negative. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  fair  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on 
the  right  side  of  the  neck,  there  was  a  soft  fluctuant 
pear-shaped  tumour,  measuring  6J  in.  in  length  by  5  in. 
by  3£  in.  at  its  broadest  part;  the  long  axis  had  an 
antero-posterior  direction,  the  narrow  end  being  situated 
about  2  in.  from  the  angle  of  the  jaw.  At  the  posterior 
superior  angle  the  skin  showed  a  small  funnel-shaped 
opening,  through  which  thick  yellow  caseo-pus  exuded. 


On  removal  the  growth  was  found  bo  be  thoroughly 
adherent  to  the  skin  and  to  the  superficial  muscles,  and 

weighed,  with  those  attached,  1  II).  12  ozs. 

On  section  the  tumour  showed  an   oval  cavity  4   in. 
in  length,  filled  with  greeni.sh -yellow  viscid  pus,  containing 
large    irregular    firm    caseous    masses.       The    walla    ol 
cavity  varied  in  thickness,  the  external  and  da  p 
being    h    in.,  the    lateral    1  in.,  and    the  anterior  aboul 
1  J-  in.  thick  ;   from  within  they  consisted  of  a  layer  o\ 
pinkish  granulation  tissue  4 -.5  millimetres  thick,  a  zone 
of  dense  white  fibrous  tissue,  which  was  adherent  to  and 
continuous  with  the  muscle  on  the  one  hand,  and  the 
thickened  skin  on  the  other,  and  anteriorly  and  Iatera 
pearly  white  fibrous  tissue  enclosing  translucent  amber- 
coloured  nodules,  the  size  of  peas,  with  central  yellow 
gritty  points;    the  muscle  and  skin   wen    studded   with 
similar  nodules.     Running  in   the  muscles    between 
local  tumour  and  the  neighbouring  glands   there    . 
two  firm  cords,  of  the  thickness  of  a  lead  pencil  ;    one 
entered  the  hilum  of  the  prescapular  gland,   the  othei 
that  of  the  rounded  prepectoral  gland;    they  resembled 
in  structure  the  nodules  described  above. 

Right  Prescapular  Gland. — Weighed  3  \  ozs..  and 
measured  3  in.  by  \\  in.  by  \\  in.  On  section  the  greatei 
part  of  the  gland  was  composed  of  translucent  fibroid 
tissue,  closely  studded  with  yellow  calcareous  grains 
and  containing  here  and  there  small  cavities  filled  with 
caseo-pus  ;  in  the  midst  of  this  tissue  there  was  a  lenti- 
cular mass,  about  §  of  an  inch  in  diameter,  of  dense 
caseous  tissue  surrounded  by  a  capsule  of  fibrous  tissue. 
At  one  extremity  of  the  gland  there  was  more  or  less 
normal  tissue  closely  studded  with  calcareo-caseous 
nodules  ;   the  capsule  of  the  gland  was  greatly  thickened. 

Near  the  hilum  there  was  a  small  gland  which  was 
normal  on  section. 

Prepectoral  Glands. — The  most  superficial  gland  was 
enlarged  to  about  the  size  of  a  pullet's  egg,  stony  hard, 
and  studded  externally  with  small  yellow  projecting 
nodules.  On  section  the  gland  showed  a  narrow  cortical 
zone,  consisting  of  tissue  similar  to  that  in  the  lymphatic 
cords,  surrounding  a  dense  opaque  yellow  (pinkish  in  the 
centre)  caseous  medulla,  gritty  only  around  the  margins ; 
the  two  parts  were  separated  by  a  zone  of  fibrous  tissue. 

A  deeper  prepectoral  gland  contained  a  firm  translucent 
nodule,  8  millimetres  in  diameter,  beset  with  yellow 
calcareous  points. 

Right  Axillary  Gland. — Searched  for,  but  not  found. 
Cervical    Glands. — The    upper   cervical    gland    on    tin- 
right  side,   the  size   of   a  walnut,   was   calcareo-caseous 
throughout,  and  showed  two  or  three  foci  of  softening. 

The  middle  cervical  gland,  the  size  of  a  filbert,  was 
partly  composed  of  translucent  fibroid  tissue,  studded 
with  calcareous  grains,  and  partly  of  dense  caseated 
tissue,  gritty  around  the  margins  ;  the  latter  was  en- 
closed in  a  fibrous  capsule. 

Between  the  latter  and  the  first  rib   there  were    two 
smaller  glands,  less  extensively  affected. 
Abdomen  : 

Omentum,    Peritoneum. — Normal. 
Spleen. — Weighed   10  ozs.,  and  was  normal  on  the 
surface.     On  section  it  showed  about  twenty  hard 
yellow  spherical  nodules,  ranging  from  2  to  4  mm.  : 
all  were  gritty  in  the  centre. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Liver. — Showed  on  the  surface  about  four  dozen 
whitish  nodules,  which  ranged  in  size  from  4  to  10  mm. 
in  diameter  ;  some  of  these  projected  on  the  surface 
and  had  overhanging  margins,  irregular  in  outline  ; 
others  were  just  visible  beneath  the  capsule.  On 
section  they  had  dense  white  fibrous  capsules,  and 
firm  and  calcareous,  or  caseous  and  softened  centres. 
In  the  substance  there  were  numerous  similar 
nodules. 
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Portal  Glands. — One  portal  gland  was  enlarged 
and  closely  beset  with  nodules,  the  largest  the  size 
of  a  French  bean  ;  they  consisted  of  a  translucent 
fibroid  tissue,  studded  with  yellow  calcareous  foci. 
Three  other  smaller  glands  each  contained  two  similar, 
but  smaller,   nodules. 

One  cceliac  gland  resembled  the  latter. 

Thorax  : 

Heart,    Pericardium,    Parietal    Pleura. — Normal. 

Lungs. — On  the  surfaces  of  both  lungs,  beneath 
the  pleura,  were  fairly  numerous  nodules  ranging 
in  size  from  1  to  2  mm.  up  to  1  cm.  in  diameter(seventy 
were  counted  on  the  surface  of  the  left  caudal  lobe). 
Many  formed  rounded  projections  on  the  surface,  and 
most  were  surrounded  by  narrow  collapsed  zones. 

On  section  the  larger  nodules  had  dense  fibrous 
capsules,  and  were  filled  with  viscid  caseo-pus,  con- 
taining calcareous  grains.  The  small  nodules  (i.e.. 
those  1  to  2  mm.  in  diameter)  were  firm  and  trans- 
lucent, and  showed  calcified  centres. 

Similar  nodules  were  scattered  throughout  the 
substance  of  the  lung.  The  lung  parenchyma  be- 
tween the  nodules  was  normal  in  colour  and  texture. 

The  thin  posterior  margin  of  the  right  caudal  lobe 
contained  a  solid  mass  1^  in.  by  -f  in.,  composed 
partly  of  reddish  consolidated  tissue,  and  partly  of 
caseous  and  softened  tissue  ;  the  latter  part  was 
divided  into  smaller  areas  by  fibrous  trabecular.  At- 
tached to  the  pleura  covering  the  diaphragmatic 
surface  of  each  caudal  lobe  there  was  a  thin  flattened 
growth,  about  8  mm.  across,  consisting  of  firm  trans- 
lucent pink  tissue  studded  with  calcareous  grains. 
The  fringes  around  the  margins  of  the  lungs  was 
normal  in  appearance. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  4  in.  by  1  \  in.  by  1  \  in.,  and  weighed  2J  ozs. 


On  section  the  cortex  was  crowded  with  calcareous 
nodules  and  masses  similar  to  those  in  the  portal 
glands. 

In  front  of  this  were  four  enlarged  glands,  simi- 
larly affected. 

Bronchial  Glands. — Were  two  or  three  times  the 
normal  in  size ;  on  section  they  resembled  the 
mediastinal  glands,  but  showed  also  several  foci 
.    of  softening. 

Three  small  oesophageal  glands  contained  cal- 
careous nodules. 

A  small  gland  just  within  the  anterior  opening  of 
the  thorax,  on  the  right  side,  was  tuberculous  through- 
out, and  highly  calcified. 

Tongue,  Pharynx,   Tonsils,  Thyroid. — Normal. 

Small  Intestine. — The  small  intestine  throughout  its- 
whole  length,  but  chiefly  in  the  ileum,  was  studded  with 
pea-sized,  firm,  submucous  nodules,  which,  on  section, 
were  translucent  and  homogeneous,  except  for  a  greenish 
focus  in  the  centre. 

Large  Intestine,  Mesenteric  Glands,  Colic  Glands,  Uterus, 
Fallopian  Tubes,  Mammary  Gland. — Normal. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Iliac,  Lum- 
bar, Supramammary,  Left  Axillary,  Left  Prepectoral, 
Left     Prescapular,     Submaxillary,     Retropharyngeal,. 
Parotid. — Normal   in   size   and   appearance. 
Microscopical  Examination  (Smear  Preparation.) 

Prepec'oral  Gland. — One  tubercle  bacillus. 

Spleen. 


Intestinal  Nodule    J 


No  tubercle  bacilli. 


Guinea-Pig  Inoculated. 
A     guinea-pig    inoculated    subcutaneously    with    an.< 
emulsion  made  from  two  liver  nodules  died  of  general- 
tuberculosis  in  76  days. 
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CALF  160. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-  Pigs  900  to  000.   [SeeCaAi  134.) 

])ose — 2-3  cc.,  containing  approximately  542,  202,000  tubercle  bacilli. 

Date— June  2nd,  1904. 

Weight — 2  cwt.  3  qrs.  2  lbs. 

Killed — November  9th,  1904.     100  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

On  the  next  day  a  small  tumour  was  felt  at  the  seat 
of  inoculation  ;  this  increased  in  size  day  by  day  and 
attained  its  maximum  about  the  end  of  July. 

On  July  29th,  47  days  after  inoculation,  the  tumour 
was  very  prominent  and  heavy  and  measured  about 
7  by  4  by  4  in  ;  the  tissues  around  it  and  those  of  the  dewlap 
were  very  edematous  (the  oedema  in  the  latter  was  first 
noticed  on  June  29th) ;  the  skin  over  the  central  part  of 
the  tumour  was  covered  with  dried  secretion  and  showed 
beneath  this  fissures  and  small  ulcers  exposing  caseous 
material 

On  September  1st  the  skin  broke  down  and  formed 
a  discharging  ulcer  3  by  1J  ;  this  gradually  penetrated 
more  deeply  into  the  centre  of  the  tumour,  and  on  Sept- 
ember 23rd  there  was  a  deep  foul  excavation,  the  skin 
around  which  was  turned  in  and  covered  with  dried 
discharge  ;  the  tumour  as  a  result  of  the  ulceration 
diminished  in  bulk.  The  tissues  between  the  tumour  and 
the  gland  were  thickened  and  infiltrated. 

The  right  prescapular  gland,  13  days  after  inoculation, 
was  3|  in.  in  length  ;  on  July  29th  it  was  very  large 
and  measured  nearly  7  in.  in  greatest  diameter  ;  subse- 
quently there  was  a  slight  diminution  in  size.  The  calf 
first  began  to  show  signs  of  emaciation  in  the  sixth  week 
after  inoculation  ;  it  then  gradually  became  thinner  and 
did  not  grow  ;  when  killed  it  was  much  emaciated. 

Beyond  this  progressive  emaciation  there  were  no  other 
symptoms  until  about  October  20th,  140  days  after 
inoculation  ;  the  respirations  were  then  noticed  to  be 
quicker  and  there  was  occasional  cough. 

During  the  remaining  period  of  the  experiment  the 
respirations  continued  to  be  a  little  quicker  than  normal, 
but  were  never  very  hurried. 

The  appetite  was  good  throughout. 

Temperature. 

The  temperature  began  to  rise  on  the  twelfth  day  ;  on 
the  sixteenth  it  had  reached  40-8°  C.  It  remained  high  for 
six  weeks,  varying  between  39-6°  C.  to  40-6°  O,  and  then 
fell  slowly  to  the  normal.  On  the  74th  day  it  quickly  rose 
again,  and  in  the  13th  week  fluctuated  between  40.2° 
and  40-8°.  Subsequently  it  fluctuated  irregularly  be- 
tween 39  0°  and  40"2°,  only  occasionally  falling  to  the 
normal. 

Weights. 

In  the  first  five  days  there  was  a  loss  in  weight  of 
12  lbs.  ;  then  the  loss  was  more  gradual,  2  lbs.  in  three 
weeks  ;  from  June  28th  to  July  12th  there  was  a  loss 
of  1  qr.  2  lbs. ;  during  the  rest  of  the  experiment  the  weight 
fluctuated  irregularly  between  2  cwt.  1  qr.  4  lbs.,  and 
2  cwt.  2  qrs. 

cwt.  qrs.  lbs. 

June  2nd,  1904  -  2  3  2 

June  28th,  1904             -         -  -  2  2  10 

July  12th,  1904  -  -  2  1  14 

Augusl  0th  and  16th,  1904  -  2  1  4 

October  18th,  1904  -  2  2  0 

November  8th,  1904    -         -  -  2  1  26 

Loss  in  weight — lqr.  4lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation. 
Positive.     Rise  of  temperature   1'5°  C. 

October  7th,  1904.  127  days  after  inoculation, 
live.     No  rise  of  temperature. 

October  20th,  1904.  140  days  after  inoculation. 
Negative.     No  rise  of  temperature. 


POST-MORTEM,  EXAMINATION. 

Carcass. — Emaciated;  very  little  subcutaneous  or 
abdominal  fat. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on 
the  right  side  of  the  neck,  there  was  a  firm  tumour, 
measuring  6  in.  vertically,  4  in.  horizontally,  and  2  in. 
in  greatest  thickness,  and  which  weighed  about  1  lb.  6  OZB. 

The  skin  over  the  centre  of  the  tumour  showed  a 
deep  ulcer  2  in.  by  1  in.,  with  very  irregular  inverted 
edges  ;  the  skin  around  the  ulcer  was  scaly,  devoid  of 
hair,  and  covered  with  masses  of  dried  secretion  ;  from  tin- 
centre  of  the  ulcer  there  was  a  discharge  of  yellow,  foul- 
smelling  pus. 

On  section  of  the  tumour  the  ulcer  was  seen  to  com- 
municate with  a  narrow  cleft,  3  in.  long  by  1  in.  broad, 
situated  between  the  skin  and  the  muscles  ;  this  was 
lined  by  pinkish  granulation  tissue  covered  over  in- 
ternally with  a  layer  of  soft  yellow  pus. 

Surrounding  this  space,  and  forming  the  bulk  of  tin- 
tumour,  were  the  greatly  thickened  skin  on  the  one  hand 
and  fibroid  (cicatricial)  muscular  tissue  on  the  other  : 
both  the  skin,  which  in  one  part  was  nearly  1  in.  thick. 
and  the  muscles  were  studded  with  firm  yellow  nodules, 
calcareous  in  the  centre  ;  besides  the  nodules  there  were 
several  small  cavities  filled  with  greenish  yellow  caseo-pus. 

Stretching  between  the  local  tumour  and  the  neighbour- 
ing glands  there  was  a  very  thick  nodular  cord,  consisting 
of  dense  translucent  tissue  studded  with  calcareous 
grains. 

Between  the  local  tumour  and  the  neighbouring  glands 
the  subcutaneous  tissues  and  the  muscles  sliowed  numerous 
discrete  calcareous  tubercles  ;  similar  tubercles  occurred 
in  the  loose  connective  tissues  surrounding  the  prescapular 
and  prepectoral  glands. 

Eight  Prescapular  Gland. — Weighed  15  ozs.,  and 
measured  5  in.  by  2|  in.  by  2J  in.  On  section  the  cortex 
of  the  gland  was  composed  throughout  of  dense  pinkish 
yellow  caseated  tissue,  slightly  gritty  around  the  periphery]: 
the  medulla  showed  numerous  small  highly  calcareous 
nodules  set  in  pearly-white  fibrous  tissue. 

At  the  superior  extremity  of  the  gland  there  was  a 
mass  the  size  of  a  broad  bean  (glandular  ?  ).  which  showed 
on  section  a  firm  caseated  mass  in  the  centre,  surrounded 
by  a  translucent  fibroid  zone,  gritty  from  calcification. 

Prepectoral  Olands. — The  one  nearest  the  local  lesion 
was  very  hard,  rounded,  and  measured  an  inch  in  dia- 
meter ;    on  section  it  resembled  the  prescapular  gland. 

Posterior  to  the  above,  lying  on  the  first  two  ribs, 
there  were  two  enlarged  glands  ;  one  weighed  2  ounces, 
and  on  section  showed  firm  fibroid  tissue  studded  with 
caseo-calcareous  tubercles  ;  at  one  extremity  there 
was  a  cavity  f  in.  in  diameter,  filled  with  greenish  yellow 
caseo-pus  ;  the  other  was  about  half  the  size,  and  was 
studded  with   caseo-calcareous   tubercles. 

Cervical  Glands. — A  mid  cervical  and  a  lower  cervical 
gland,  the  size  of  filberts,  were  caseo-calcareous  through- 
out. 

Between  the  latter  and  the  first  prepectoral  gland 
there  were  two  small  glands,  caseous  throughout. 

The  superior  cervical  gland  and  the  cervical  glands 
on  the  left  side  were  normal. 

Right  Axillary  Gland. — Was  a  little  enlarged,  and 
showed  in  the  cortex  numerous  caseo-calcareous  nodules. 

Left  Axillary   Gland. — Normal. 

Prescapidar  and  Prepectoral  Glands.— On  the  left  side 
normal. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omen- 
tum there  were  numerous  nodules  ranging  in  size 
from  3  or  4  millimetres  to  1"5  centimetres  in    dia- 
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meter  ;  some  of  these  were  lenticular  in  shape,  and 
had  very  long  pedicles,  others  were  attached  by  a 
broad  base.  On  section  they  were  dense,  fibroid, 
and  infiltrated  with  calcareous  particles  ;  some  of 
the  pedunculated  ones  were  hemorrhagic. 

The  surface  in  contact  with  the  rumen  was  normal. 

On  the  serous  surfaces  of  the  second  and  third 
stomachs,  and  on  the  small  omentum,  there  were 
similar  "  grapy  "  bodies. 

Spleen. — Weighed  11  ounces,  ;  the  pulp  was  closely 
beset  with  nodules  ranging  from  3  to  10  millimetres 
in  diameter  ;  the  nodules  were  firm,  and  in  an  ad- 
vanced condition  of  caseous  and  calcareous  de- 
generation ;  some  projected  from  the  surface,  the 
capsule  at  these  points  showing  pinkish  connective 
tissue  outgrowths. 

Liver. — The  right  lobe  of  the  liver  was  firmly  ad- 
herent to  the  upper  part  of  the  diaphragm. 

On  the  concave  surface  there  were  about  fourteen 
flattened  whitish  projections  with  overhanging 
margins,  the  largest  5  millimetres  in  diameter ;  on 
the  convex  surface  there  were  numerous  similar 
growths  ;  they  were  caused  bj'  nodules  of  various 
sizes,  which  were  embedded  in  the  liver  substance  ; 
on  the  concave  surface  of  the  left  lobe  of  the  liver 
there  were  three  or  four  prominent  mushroomed 
growths,  the  largest  4  centimetres  across,  which 
caused  only  slight  depressions  in  the  liver  substance, 
being  separated  from  it  by  limiting  membranes  of 
fibrous  tissue  ;  these  on  section  showed  firm  trans- 
lucent tissue  penetrated  with  a  yellow  network,  and 
were  very  gritty  from  calcification.  In  the  depth  of 
the  liver  there  were  numerous  spherical  nodules,  the 
largest  1  centimetre  in  diameter. 

All  the  nodules  had  fibrous  capsules  and  firm 
easeo-calcareous  centres. 

Gall  Bladder. — On  the  serous  surface  there  was  a 
loosely  attached  gritty  nodule,  the  size  of  a  barley 
grain. 

Portal  Glands. — Were  nodular  on  the  surface,  and 
on  section  crowded  with  caseo-calcareous  nodules 
and  masses. 

Cceliac  Glands. — The  cceliac  glands,  four  in  number, 
were  much  enlarged  and  hardened ;  three  were 
caseo-calcareous  throughout ;  the  fourth  was  beset 
with  discrete  nodules. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
several  pale  wedge-shaped  areas  ;  there  were  also 
a  few  scattered  tubercles  the  size  of  mustard  seeds  ; 
these  were  translucent  throughout,  or  only  slightly 
opaque  in  the  centre,  and  showed  no  sign  of  caseation 
or  calcification. 

The  right  kidney  resembled  the  left ;  one  of  the 
tubercles,  however,  was  the  size  of  a  small  shot,  and 
was  yellow  and  gritty  in  the  centre. 

Su pra renal  Bodies. — Normal. 
Thorax  : 

Heart,   Pericardium. — Normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs, 
particularly  on  the  right  side,  were  slightly  hyper  - 
trophied.  Loosely  attached  to  the  membrane  on  the 
right  side  were  seven  nodules,  the  largest  the  size  of 
a  pea  ;  five  of  these  were  arranged  in  a  cluster,  the 
others  were  widely  separated. 

On  the  left  side  there  were  altogether  six  loosely 
pedunculated  bodies,  ranging  in  size  from  a  barley 
grain  to  a  small  bean,  and  one  flattened  growth  £  in. 
in  diameter  ;    two  of  the  nodules  were  haemorrhagic. 

Diaphragm. — On  the  pleural  surface  the  tendon 
showed  reddish  velvety  vegetations  and  several 
flattened  growths,  the  largest  1  cm.  in  diameter; 
similar  growths  were  seen  on  the  caval  fold  of  the 
pleura.      On    the   peritoneal   surface   the   right  side  of 

the  diaphragm  «vas  covered  with  large  prominent 
new  growths,  many  of  which  were  £  in.  thick.  On 
section  they  consisted  of  dense  translucent  tissue 
penetrated  with  a  yellow  necrotic  network,  and  in- 
filtrated with  calcareous  patches;  on  the  left  side 
anil  around  the  margins  there  were  a  few  large  loosely 
pedunculated  bodies. 
Lungs. — The  surfaces  of  the  cephalic  Lobes  weir 

very     irregular     and      nodular  ;       besides     numerous 
nodules    projecting    beneath    the   pleura,  there    were 


several  mushroomed  growths  on  the  surface  ;  tht> 
lobes  were  adherent  to  each  other  along  the  margin 
by  slender  threads  of  connective  tissue,  and  also 
in  many  places  where  surface  nodules  came  into  con- 
tact ;  the  fringes  around  the  margins  showed  a  num- 
ber of  firm  nodules. 

The  surfaces  of  the  caudal  lobes  showed  a  moderate 
number  of  mushroomed  growths,  the  largest  1  cm. 
in  diameter ;  they  were  most  numerous  on  the 
diaphragmatic  and  mediastinal  surfaces  ;  the  margin 
of  the  left  caudal  lobe  showed  a  row  of  twelve  flattened 
nodules,  the  largest  1  cm.  in  diameter. 

The  substance  of  the  lungs  was  everywhere  beset 
with  nodules,  ranging  in  size  from  a  small  shot  to  a 
barcelona  nut ;  the  nodules  were  caseous  and 
calcareous  and  were  surrounded  by  fibrous  capsules ; 
some  of  the  larger  ones  were  entirely  softened  or 
were   beginning   to   soften. 

In  the  cephalic  lobes  there  were  also  large  areas  of 
consolidation,  which  on  section  were  firm,  reddish , 
and  studded  with  calcareous  tubercles.  In  the 
caudal  lobes  many  of  the  lobules  were  similarly 
consolidated  ;  the  consolidated  tissue  usually  sur- 
rounded a  large  nodule.  In  the  posterior  parts 
there  were  areas  of  consolidation  affecting  several 
lobules  ;  these  had  a  similar  appearance  to  the  above, 
but  contained  also  cavities  filled  with  yellow  caseo- 
pus  ;  the  cavities  communicated  with  the  bronchi, 
which  were  dilated  and  filled  with  muco-pus.  In 
the  anterior  part  of  the  right  caudal  lobe,  near  the 
margin,  there  was  a  mass  2  in.  by  1  in.,  which  on 
section  was  firm  and  caseous  throughout. 

Mediastinal  Glands. — The  long  caudal  mediastinal 
gland  was  greatly  enlarged,  measuring  7  in.  by  3  in. 
by  2  in.,  and  weighing  13  ozs.  In  front  of  that,, 
extending  as  far  as  the  first  rib,  there  was  a  chain  of 
six  very  large  glands,  which  together  weighed  8 
ozs.  On  section  all  the  dorsal  mediastinal  glands 
consisted  throughout  of  calcareo-caseous  tissue, 
with  a  dense  fibrous  stroma  ;  the  capsules  of  the 
glands  were  greatly  thickened. 

Bronchial  Glands. — Two  on  the  right  side  together 
weighed  2  ozs.  The  left  bronchial  weighed  7  ozs. 
They  resembled  on  section  the  mediastinal. 

Below  the  trachea,  in  front  of  the  heart,  there 
were  three  glands,  the  largest  the  size  of  a  filbert. 
On  section  two  were  indurated  and  studded  with 
calcareo-caseous  tubercles  ;  the  other  showed  cal- 
careous grains  in  the  cortex. 

One    inferior    mediastinal    gland    contained     two 
pinhead  sized,  gritty,  caseous  tubercles. 
Tongue,    Pharynx,    Tonsils,    Submaxillary    Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Parotid  Lymphatic 
Glands.  —Normal. 
Large  Intestine,  Small  Intestirie. — Normal  throughout. 
Mesenteric  Glands. — One  near  the  termination  of    the 
mesentery  showed  a  pea-sized    calcareous    nodule ;    all 
the  others  were  normal. 

A  gastric  gland  between  the  second  and  third  stomachs 
was  caseo-calcareous  throughout. 
Colic  Glands,  Testicles. — Normal. 
Various  Lympliatic  Glands : 

Left  Popliteal. — Contained  a  pea-sized  caseous,- 
slightly  gritty  nodule. 

Right  Popliteal,  Gluteal,  Ischiatic,  Precrural,  Pudic, 
Parotid,  Left  Iliac. — Normal. 

Lumbar,  Sacro-Iliac,  Right  Iliac. — Each  contained, 
a  pea-sized  caseo-calcareous  nodule. 

Renal   Gland. — Was   closely   beset   in   the   cortex- 
wit  h   calcareo-caseous  nodules. 
Microscopical  Examination  {Smear  Preparations). 
Uight  Prescapular  Gland  (Emulsion). — Numerous  tubercle 
bacilli. 

§^Vj        !  No  tubercle  bacilli. 
Eight  kidney  J 

Guinea-pigs  Inoculated. 

No.  1336  inoculated  partly  subeutaneously  and  partly 
intraperitoneally  with  emulsion  from  kidney  (two  small 
tubercles);    died  in  47  days  of  general  tuberculosis. 

No.  1337  inoculated  intraperitoneally  with  an  emulsion, 
from  the  right  prescapular  gland;  died  of  general  tuber- 
culosis in  130  days. 
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GOAT  6. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculoid  organs  of  Guini  a  Pig    996  ' 

Dose — i  cc.  of  a  1  in  47,000  dilution  of  the  emulsion  containing  approximately  5,001)  feuberole  bacilli. 

Date— June  2nd,  1904. 

Weight— 2  qrs.  7  lbs. 

Killed November  10th,  1904.     161  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

At  the  end  of  the  eighth  day  nothing  could  be  felt  at 
the  seat  of  inoculation. 

On  June  15th,  13  days  after  inoculation,  there  was  a 
slight  thickening,  and  on  June  22nd,  20  days  after  inocula- 
tion, a  small  tumour,  distinctly  softened  in  the  centre, 
about  1  in.  in  diameter  and  \  in.  in  thickness  ;  the  pre- 
scapular  gland  was  slightly  enlarged. 

On  June  29th  the  tumour  was  uniformly  softened  and 
the  skin  over  the  central  part  reddened  and  thinned. 

The  skin  subsequently  broke  down  and  the  tumour 
gradually  diminished  in  size,  finally  becoming  repre- 
sented by  a  slight  thickening.  The  prescapular  gland 
increased  to  about  2  in.  in  length  and  then  became 
smaller. 

There  were  no  signs  of  ill-health  during  the  experiment. 

Weight. 
From  June  2nd  to  August  16th  there  was  a  gain  in 
weight   of   25    lbs.  ;  during    the    last    three    months    the 
weight  was  practically  stationary. 


June  2nd,  1904  - 
August  16th,  1904 
November  8th,  1904 


qrs. 
2 
3 
3 


lbs. 
7 
4 
0 


Gain  in  weight. — 21  ibs. 

Temperature. 

The  temperature  rose  sharply  on  the  12th  day  to41°C. ; 
it  then  fell  slowly,  and  on  the  15th  day  was  39*5;  for  the 
following  three  weeks  it  was  irregular,  fluctuating  be- 
tween  35-2  and  39-8°  C.  ;  then  for  7  weeks  it  was  more  or 
less  normal,  never  rising  above  39*3°  C  ;  in  the  14th  week 
there  was  a  further  period  of  febrile  temperature.  Maxi- 
mum 39*7°  C  ;  subsequently  with  the  exception  of  one  or 
two  slight  rises  the  temperature  was  practically  norma'. 


Tuberculin  Tests. 


October  4th, 

Positive. 

Rise  of 

October 

7th, 

Positive. 

Rise  of 

October 

20th, 

Positive. 

Rise   of 

October 

26th, 

Positive. 

Rise  of 

November    1st, 

Positive. 

Rise  of 

after 


after 


after 


1904.     124      days 
temperature  2-2°  C. 
1904.     127     days 
temperature  0-9°  C. 
1904.     140      days 
temperature  1*9°  C. 
1904.     146    days    after 
temperature  0-9°  C. 
1904.     152    days     after 

temperature  1  '5°  C. 


inoculation, 
inoculation. 
inoculation, 
inoculation, 
inoculation. 


POST-MORTEM  EXAMINATION. 

Carcass.  —In  good  condition. 

Seat  of  Inoculaton. — At  the  seat  of  inoculation,  in  the 
ubcutaneous  tissues  on  the  right  side  of  the  neck,  there 
was  a  series  of  nodules  bound  together  by  white  fibrous 
tissue,  covering  a  triangular  area  2in.  by  1  in.  ;  the 
nodules  varied  in  size  from  a  small  shot  to  a  large  pea, 
and  had  caseous,  softened,  and  slightly  gritty  contents. 

The  skin  over  the  centre  of  the  group  showed  a  small 
opening,  which  was  plugged  with  dry  discharge.  Be- 
tween this  group  and  the  prescapular  gland  there  were  a 
few  isolated  nodules. 

Right  Prescapular  Gland. — Weighed  about  an  ounce, 
and  measured  2  in.  by  If  in.  by  f  in.  On  section  it  was 
practically  caseous  throughout ;  the  medullary  part  was 
wholly  converted  into  a  dirty  white  mortary  caseous 
material,  whilst  the  cortex  was  closely  beset  with  softened 
caseous  nodules  ;  the  cut  surface  of  the  gland  was  dis- 
tinctly gritty. 

Attached  to  the  inferior  extremity  of  this  gland  there 
was  a  small  gland,  which  contained  a  cheesy  gritty  nodule 
one  centimetre  in  diameter. 


Bight  Prepectoral  Gland. — Normal. 

Left  Prescapular  Gland. — Was  enlarged  nil  oedematous> 
but  showed  no  tuberculous  nodul 

Cervical  Glands,  Axillary  Glands. —  ? 

Abdomen  : 

Omentum,  P<  ritoneum.- — Normal 

Spleen. — Was  not  enlarged;  it  contained  in  the 
pulp  two  pea-sized  nodules,  with  translucent  fibroid 
margins  and  softened  caseous  gritty  contents. 

Liver. — In  the  substance  of  the  liver,  just  undei 
the  capsule,  on  the  concave  surface,  there  was  a 
group  of  six  or  eight  nodules,  the  largest  the  size  of 
a  pea,  surrounded  and  bound  together  by  a  scanty 
matrix  of  fibrous  tissue.  The  nodules  were  all 
caseous,  softened  and  slightly  gritty. 

On  the  convex  surface,  just  under  the  capsule,  one 
pea-sized  caseous  nodule  was  seen  ;  also  a  minute 
grey  translucent  tubercle. 

No  nodules  were  seen  in  the  depth  of  the  liver 
substance. 

Portal  Glands. — Two  the  size  of  small  beans  were 
closely  beset  with  softened  caseous  nodules,  the 
largest  about  3  mm.  in  diameter,  very  gritty  from 
calcification  ;  a  third  gland,  the  size  of  a  small  pea, 
contained  one  caseous  nodule. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestines  was  studded  throughout  its  whole  length 
with  numerous  ulcers  ;  these  occurred  in  the  muci 
membrane  as  well  as  in  Peyer*s  patches,  and  were 
usually  about  5  mm.  in  diameter  ;  the  ulcers  had 
raised  rounded  margins  and  slightly  thickened  bases  ; 
in  the  centres  of  some  of  them  there  was  a  little  yellow 
discharge.  In  a  few  Peyer's  patches  there  were 
ulcers  at  least  1  cm.  in  diameter  ;  these  had  very 
irregular  margins   and  floors. 

Large  intestine  normal. 

Mesenteric  Glands. — Were  not  obviously  enlarged  ; 
almost  all  showed  in  their  cortices  small  scattered 
caseous  foci.  The  large  terminal  mesenteric  gland 
showed  numerous  caseous  foci,  and  one  firm  caseous 
mass  5  mm.  in  diameter.  Many  of  the  foci  were 
surrounded  by  a  zone  of  firm  grey  translucent  tissue. 

Ileo-Colic  Glands. — Two  in  number  ;  appeared 
slightly  enlarged.  On  section  they  showed  in  the 
cortices  numerous  caseous  areas  of  various  sizes, 
gritty  chiefly  in  the  central  parts. 

Gastric   Glands,   Colic   Glands. — Normal. 

A  gland  on  the  pancreas  contained  a  caseous  focus. 

Thorax  : 

Heart,   Pericardium,   Pleura. — Normal. 

Lungs. — The  right  lobes  contained  altogether 
about  twenty-four  nodules  ;  in  the  anterior  lobes 
they  were  small,  being  not  larger  than  a  good-sized 
shot ;  in  the  caudal  lobes  they  ranged  in  size  up  to 
that  of  a  pea,  and  had  thin  fibrous  walls  and  caseous 
softened  contents  ;  the  smaller  nodules  were  caseous, 
but  firmer  than  the  large  ones,  and  were  preceptibly 
gritty. 

The  left  cephalic  lobe  contained  three  pea-sized 
caseous   and  softened   no.lules. 

In  the  substance  of  the  left  caudal  lobe,  near  the 
dorsal  surface,  there  was  a  solid  mass  \h  in.  by  1  in. 
by  1  in.  ;  this  on  section  showed  numerous  thin- 
walled  cavities  of  various  sizes,  filled  with  yellow 
viscid  muco-pus  :  the  cavities  were  surrounded  by 
reddish  consolidated  tissue  studded  with  small 
tubercles. 
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Immediately  in  front  of  this  mass  tnere  was  a 
thin-walled  tense  cavity  the  size  of  a  pigeon's  egg 
distended  with  air ;  the  walls  of  the  cavity  were 
lined  by  a  thin  layer  of  pinkish  granulation  tissue 
which  was  covered  internally  with  soft  yellow  viscid 
cn>eu-pus  ;  the  lung  tissue  surrounding  the  cavity 
was  reddish  and  consolidated.  Besides  the  above, 
the  left  caudal  lobe  contained  a  number  of  nodules 
ranging  in  size  from  2  to  10  millimetres  in  diameter ; 
these  had  fibrous  capsules  and  softened  caseous 
contents. 

On  the  dorsal  surfaces  of  both  caudal  lobes  there 
were  some  irregular  greyish  patches  which  felt  firmer 
than  the  surrounding  lung  ;  on  section  they  were 
seen  to  penetrate  a  variable  distance  into  the  sub- 
stance, and  showed  numerous  minute  semi -trans- 
lucent foci  (?  parasitic). 

Larynx,  Trachea. — Normal. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  slightly  enlarged ;  at  the  anterior  extremity 
there  was  a  caseous  cheesy  nodule  the  size  of  a 
sparrow's  egg,  gritty  on  section,  and  surrounded  by 
a  thin  fibrous  capsule ;  the  posterior  sixth  of  the 
gland  appeared  normal ;  the  rest  of  the  gland  showed 
scattered  caseous  nodules,  the  largest  the  size  of  a 
pea. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum contained  three  or  four  caseous  nodules. 


Bronchial  Glands. — The  left  bronchial  gland  was 
slightly  enlarged,  and  contained  discrete  caseous 
(cheesy)  nodules,  gritty  from  calcification. 

The  right  bronchial  gland  was  similarly  affected. 

A  gland  lying  on  the  posterior  surface  of  the  left 
bronchus,  the  size  of  a  marble,  contained  a  caseous 
mass  1  centimetre  in  diameter,  and  several  small 
nodules. 

Thyroid,  Testicles,  Tongue,  Pharynx,  Tonsils. — Normal, 

Various  Lymphatic  Glands  : 

Bight  Precrural. — Showed  in  the  cortex  a  softened 
caseous  and  gritty  nodule,  about  3  millimetres  in 
diameter.  y 

Left  Precrural,  Popliteal,  Iliac,  Lumbar,  Pudic, 
Submaxillary,  Retro-Pharyngeal. — Normal. 

Microscopical  Examination  (Smear  Preparation). 

Prescapular  Gland. — A  few  tubercle  bacilli. 

Liver.    ~\ , 

Spleen.  J 

Guinea-pigs   Inoculated. 

With  emulsion  made  from  the  Prescapular  Gland : 

No.  1338.  (S.).— Died  of  tuberculosis  in  31  days. 
No.  1339.  (I.).— Died  of  tuberculosis  in  39  days. 


-No  tubercle  bacilli. 
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GOAT  10. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-Pigs  996  to  it'.)'.). 

Dose — 1*9  cc.  of  a  1  in  100  dilution  of  the  emulsion,  containing  approximately  4,480,000  tubercle  bacilli. 

Date— June  2nd,  1904. 

Weight 

Killed— November  14th,  1904.     165  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

On  the  thirteenth  day  there  was  a  firm  hemispherical 
swelling,  1£  in.  in  diameter. 

On  June  22nd,  1904,  20  days  after  inoculation,  it  was 
larger,  2J  in.  by  2  in.,  and  the  skin  over  the  central  part 
was  red  and  thin  ;  the  prescapular  gland  was  very  large 
and  measured  3  in.  in  long  diameter. 

On  July  1st,  the  skin  broke  down  and  an  ulcer  formed 
which  on  July  9th  was  £-  by  \  in.  in  area  ;  this  ulcer  then 
gradually  diminished,  and  at  the  end  of  the  experiment 
had  almost  healed ;  the  tumour  diminished  in  thickness 
but  not  much  in  area.  The  prescapular  gland  remained 
about  3  in.  in  length  and  became  very  hard. 

On  July  28th,  a  thickened  nodular  lymphatic  cord  was 
felt  extending  from  the  local  lesion  to  the  prescapular 
gland. 

No  symptoms  of  ill-health  were  noticed  during  the 
experiment. 

Weight. 

The  weight  fluctuated  during  the  experiment,  but 
within  very  narrow  limits  ;  the  highest  recorded  weight 
was  2  qrs.  3  lbs.,  the  lowest  1   qr.    19  lbs. 


June  2nd,  1904  - 
July  29th,  1904  - 
August  2nd,  1904 
November  8th,   1904 


qrs. 
2 
1 
1 
1 


lbs. 

0 

26 

19 

25 


Loss  in  weight  during  the  experiment. — 0  qrs.  3  lbs. 

Temperature. 

The  temperature  rose  on  the  8th  day  to  39*8°,  then  fell 
to  below  normal ;  on  the  13th  day  it  again  rose  to  39  ■  9°  C. ; 
it  continued  about  this  level  for  5  days,  and  on  the  18th 
day  rose  to  40"7°  ;  it  then  gradually  fell  with  irregular 
intermissions  to  below  40°,  but  above  normal,  where  it 
remained  for  about  3  weeks  ;  in  the  8th  week  it  again  rose 
to  40*7°,  and  for  4  weeks  it  was  irregular  (max.  40*2° 
rain.  39°).  From  the  end  of  the  13th  week  till  death  the 
temperature  preserved,  with  few  exceptions,  a  continuously 
high  level,  and  fluctuated  between  39 '  6  and  41°  C. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Rise  of 
temperature  0*6°  C.  (temperature  high  before  the  test). 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Seat  of  Inoculation. — The  local  tumour  consisted  of  a 
collection  of  nodules,  ranging  in  size  from  a  pin's  head  to  a 
small  pea,  bound  together  by  a  scanty  matrix  of  fibrous 
tissue.  The  mass  thus  formed  measured  2|  in.  by  If  in. 
by  \  in.,  and  was  situated  partly  in  the  subcutaneous 
tissues  and  partly  in  the  superficial  muscles.  The  skin 
over  it  was  closely  adherent,  and  showed  in  the  centre  an 
irregular  healing  ulcer,  1  centimetre  across,  the  floor  of 
of  which  was  covered  with  a  dry  scab.  The  nodules  were 
caseous,  softened,  and  slightly  gritty  from  calcification, 
Besides  the  nodules  there  were  two  cavities,  the  largest 
1  centimetre  in  diameter,  filled  with  soft  caseo-pus. 

Stretching  between  the  local  tumour  and  the  pre- 
scapular gland  there  was  a  nodular  cord,  consisting  of  a 
series  of  caseous  nodules  surrounded  and  held  together  by 
fibrous  tissue. 

Right  Prescapular  Gland. — Weighed  about  1  oz.,  and 
measured  2 \  in.  by  1£  in.  by  1  in.  On  section  it  was 
found  to  be  wholly  converted  into  a  dirty  white  putty- 
like mass,  appreciably  gritty  from  calcification ;  the 
capsule  was  slightly  thickened. 


The  fatty  tissues  around  the  gland  contained  numerous 
small  caseous  gritty  tubercles. 

Prepectoral   Gland,   Axillary   Glands,    Left    Prescapular 
Gland,  Left  Prepectoral  Gland,  Cervical  CI  a  mis.  —Normal 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — Was  not  obviously  enlarged  ;  the  pulp 
contained  about  nine  nodules,  ranging  from  2  to  4  mm. 
in  diameter  ;  these  had  translucent  fibroid  margins 
and  cheesy,  gritty  centres;  one  of  the  nodul' 
caused  a  yellow  hemispherical  projection  on  the 
surface. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Liver. — Embedded  in  the  substance  of  the  liver,  jusi 
beneath  the  capsule  on  the  anterior  surface,  then 
were  fourteen  or  fifteen  nodules  ranging  in  siz< 
from  a  pin's  head  to  a  large  pea.  On  transv< 
section  three  of  these  were  seen  to  be  united  with 
other  nodules  lying  deeper  in  the  substance,  form- 
ing small  groups  of  three  and  four.  On  section 
the  nodules  had  pearly  white  fibrous  capsules  and 
cheesy,  gritty  contents.  In  the  depth  of  the  liver 
there  were  about  half  a  dozen  pea-sized  nodules 
and  a  few  minute  tubercles. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged  and  closely  beset 
with  caseous  and  gritty  nodules. 

Coeliac    Glands. — Four    or    five  in  number,  \\ 
enlarged  and  tuberculous ;    the  two  larger  ones  were 
practically  caseous   throughout ;     the   smaller  ones 
were  studded  with  caseous  nodules. 

Three  glands  in  close  relationship  with  the  pancreas 
showed  caseous  softened  areas  in  the  cortices. 

Thorax  : 

Heart,    Pericardium. — Normal. 

Pleura. — The  parietal  pleura  on  the  right  side 
was  roughened  with  slender  villous  projections, 
at  the  bases  of  some  of  which  little  hard  bodir- 
could  be  felt.     The  left  pleura  was  normal. 

On  the  pleura  stretching  between  the  heart  and 
the  sternum  there  were  numerous  caseous  gritty 
tubercles. 

Lungs. — The  left  lung  contained  numerous  nodules 
and  seven  or  eight  large  masses.  The  nodules  were 
evenly  distributed  throughout  the  lobes,  those  near 
the  surface  forming  slight  projections  under  the  pleura. 
On  section  they  were  caseous,  with  thin  fibrous 
Avails,  and  showed  varying  degrees  of  softening, 
the  larger  ones  being  practically  cysts  filled  with 
soft  gritty  caseo-pus.  In  the  cephalic  lobe,  near 
the  root  of  the  lung,  there  was  a  cavity  filled  with 
caseo-pus,  the  size  of  a  pigeon's  egg  ;  this  communi- 
cated with  the  bronchus  by  a  small  opening. 

In  the  caudal  lobe,  besides  the  nodules,  there 
were  several  large  masses,  the  largest  2  in.  by  1^  in. 
by  J  in.  They  were  seen  on  the  surface  as  irregular 
greyish  yellow  slightly  raised  areas,  over  which  the 
pleura  was  thickened.  On  section  they  were 
caseous  and  had  fibrous  capsules ;  some  were 
completely  broken  down  into  chambered  cavities 
filled  with  caseo-pus  ;  others  were  composed  of 
caseated  tissue  of  the  consistence  of  cream  cheese. 

The  right  cephalic  lobe  contained  numerous 
nodules  similar  to  those  in  the  left  lung,  and  several 
cavities,  the  largest  the  size  of  a  pullet's  egg. 

The  right  middle  lobe,  except  for  a  small  portion 
on  the  ventral  surface  and  at  the  extreme  tip,  was 
consolidated ;    near  the  root  of  the  lung  there  was 
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a  large  cavity  filled  with  caseo-pus,  which  com- 
municated with  the  bronchus  ;  external  to  this  the 
lobe  was  in  a  condition  of  caseous  pneumonia  ;  the 
cut  surface  showed  softened  caseous  areas,  which 
represented  the  centres  of  alveoli,  surrounded  by 
pinkish  translucent  tissue  ;  the  small  portion  of 
functional  lung  tissue  contained  several  caseous 
tubercles. 

The  right  caudal  lobe  was  enlarged  and  extensively 
consolidated,  very  little  functional  lung  tissue  re- 
maining :  the  pleura  over  the  solid  parts  was 
thickened  and  had  a  greyish  or  greyish-pink  trans- 
lucent appearance  ;  through  it  could  be  seen  yellowish 
patches  and  foci ;  the  surface  was  covered  with 
villous  projections  similar  to  those  on  the  parietal 
leura. 

On  section  the  consolidate!  parts  consisted  chiefly 
of  a  series  of  large  cavities  tilled  with  thick,  slightly 
gritty  greenish  yellow  caseo-pus,  surrounded  by 
translucent  fibroid  tissue  ;  here  and  there  there  were 
patches  of  solid  reddish  translucent  tissue,  studded 
with  yellow  foci. 

The  crepitant  portions  of  the  lobe  were  beset  with 
nodules  similar  to  those  in  the  other  lobes. 

The  fringes  around  the  margins  were  greatly 
hypertrophied,  but  did  not  contain  tubercles. 

The  bronchi  were  filled  with  pus  ;  before  section 
pressure  on  the  lobe  caused  pus  to  exude  from  the 
main  bronchus. 

A  small  amount  of  caseo-pus  was  found  in  the 
trachea  behind  the  vocal  cords. 

The  mucous  membrane  of  the  trachea  and  larynx 
showed  no  ulceration. 

Bronchial  Glands. — Were  three  or  four  times  the 
normal  in  size,  and  closely  beset  with  cheesy,  very 
gritty  nodules,  the  largest  3  to  4  mm.  in  diameter. 

Mediastinal  Glands.— The  caudal  mediastinal  gland 
measured  4|  in.  by  1 J  in.  by  |  in.  On  section  it  was 
crowded  with  nodules,  and  masses  resembling  those 
in  the  bronchial  glands. 

Three  smaller  glands  anterior  to  this  were  similarly 
affected. 

The  nodules  were  embedded  in  firm  translucent 
fibroid  tissue,  and  were  each  surrounded  by  a  thin 
capsule  of  white  fibrous  tissue. 

Tonsils,    Pharynx. — Normal. 

Eight  Submaxillary  Gland. — Enlarged  and  hardened  ; 
on  section  it  showed  in  the  cortex  firm  caseated  patches 
similar  to  those  in  the  mesenteric  glands. 

Left  Submaxillary  Gland. — Normal. 

Left  Pharyngeal  Gland.— Considerably  enlarged. 
Showed  numerous  irregular  caseated  patches. 


Right  Pharyngeal  Glands. — About  half  the  size  ;  showed 
similar  patches. 

Intestines. — The  mucous  membrane  of  the  small  in- 
testine showed  very  numerous  ulcers  throughout  its  whole 
length  ;  in  the  ileum  they  were  more  closely  grouped  than 
in  the  duodenum,  and  in  the  last  few  inches  had  become 
continuous,  producing  large  serpiginous  ulcerated  areas. 
The  ulcers  occurred  in  the  mucous  membrane  as  well  as  in 
Peyer's  patches ;  in  the  former  they  were  generally 
circular,  and  ranged  from  5  to  10  mm.  in  diameter ;  in 
the  latter  several  were  very  large  and  had  irregular  un- 
dermined edges.  The  margins  of  the  ulcers  were  raised 
and  the  floors  covered  with  a  small  amount  of  yellow 
discharge ;  the  bases  were  only  slightly  thickened ; 
the  peritoneum  over  some  of  them  was  roughened  and 
showed  delicate  processes  of  connective  tissue. 

The  caecum  and  first  part  of  the  colon  showed  numerous 
ulcers  similar  to  those  in  the  small  intestine,  the  largest 
1  cm.  across. 

One  gastric  gland  was  slightly  enlarged  and  extensively 
caseous. 

The  glands  attached  to  the  duodenum  were  normal. 

Mesenteric  Glands.— The  mesenteric  glands,  passing 
from  the  anterior  to  the  posterior  extremity,  showed  pro- 
gressive degrees  of  enlargement ;  those  in  the  anterior 
part  were  little,  if  at  all,  enlarged  and  contained  isolated 
caseous  nodules  ;  in  the  middle  of  the  mesentery  the  glands 
were  definitely  enlarged  ;  the  cortices  contained  caseous 
masses,  which  were  practically  continuous  throughout ; 
the  terminal  mesenteric  gland  was  greatly  enlarged,  the 
cortex  being  caseous  throughout.  The  medullary  parts 
of  these  glands  were  soft  and  cedematous. 

Ileo-Colic  Glands. — A  large  ileo-colic  gland  contained 
yery  large  caseated  patches,  which  practically  entirely 
replaced  the  gland  substance.  The  caseated  areas 
were  firm,  greyish  white,  and  somewhat  translucent,  and 
showed  in  the  central  parts  minute  opaque  yellow  foci, 
which  were  slightly  gritty. 

Colic  Glands. — Normal. 

Uterus. — Normal. 

Various  Lymphatic  Glands : 

Precrural,  Iliac,  Ilio-Sacral,  Lumbar. — Normal. 

Microscopical    Examination    (Smear    Preparation). 

Prescapular  Gland  (Emulsion). — Numerous  tubercle 
bacilli. 

Guinea  Pigs  Inoculated. 

Two  guinea-pigs  were  inoculated,  one  subcutaneously 
the  other  intraperitoneally,  with  an  emulsion  made  from 
the  right  prescapular  gland  ;  both  died  of  general  tuber- 
culosis, the  former  in  74  days,  the  latter  in  58  days. 
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CALF   212. 

Intramuscular  Inoculation  o?  culture  derived  fom  Heifer  66. 

Dose— 50  milligrammes. 

rjate— September  30th,  1904. 

Weight— (4  days  after  inoculation)  1  cwt.  25  lbs.     [Age  2£  monthsj. 

Died— October  25th,  1904.     25  days  after  inoculation. 


Clinical  History. 
r  The  calf  was  inoculated  on  the  left  side  of  the  neck  on 
September  30th,  1904 ;  the  intention  was  to  inoculate 
subcutaneously  but,  owing  to  the  needle  penetrating  the 
deep  fascia,  the  injection  became  entirely  intramuscular. 
Three  days  after  inoculation  the  muscles  at  the  seat  of 
inoculation  were  felt  to  be  thickened  and  infiltrated  ;  the 
infiltration  gradually  increased  in  extent,  remaining 
confined  to  the  muscles  ;  the  skin  was  hot  but  freely  mov- 
able. 
On  October  20th,  1904,  20  davs  after  inoculation,  there 


was  a  deeply  situated  infiltrating  tumour,  projecting 
slightly  beyond  the  surface  and  measuring  roughly  0  in. 

by  4  in.  The;  left  prescapular  gland  measure]  4  in.  in 
length,  and  one  of  the  prepectoral  glands  was  fell  to  be 
enlarged  and  hard. 

The  calf  became  ill  in  the  third  week.  On  October  20th 
the  respirations  were  very  frequent ;  the  coat  was  rough  j 
the  appetite  poor,  and  the  animal  was  obviously  losing 
flesh.  It  very  rapidly  got  worse,  and  presented  -ill  tin- 
signs  of  an  acute  pneumonia  ;  there  was  occasional  cough, 
and  during  the  last  few  days  almost  complete  anorexia- 
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Weight. 

<*  There  was  a  steadv  decline  in  weight ;    during  the  last 
week  the  calf  lost  22  lbs. 


cwt. 

qrs. 

lbs. 

October  4th,  1904 

-     1 

0 

25 

October  18th,  1904      - 

-     1 

0 

22 

October  25th,  1904      - 

-     1 

0 

0 

Loss  in  weight — 25  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition  ;     very  emaciated. 

Local  Tumour. — The  local  tumour  was  situated  prac- 
tically entirely  in  the  midst  of  the  superficial  muscles 
on  the  left  side  of  the  neck  ;  the  skin  was  readily  remov- 
able from  the  panniculus  carnosus,  except  over  a  small 
area,  which  corresponded  to  the  point  of  entry  of  the 
needle.  At  this  point  the  subcutaneous  tissues  were 
infiltrated  with  caseous  tubercles,  which  adhered  to,  but 
did   not  penetrate  into  the  skin. 

The  tissues  around  the  tumour  and  neighbouring  glands 

deeply  congested  and  moderately  cedematous  ;     in 

the  loose  tissues  of  the  lower  part  of  the  neck  and  in  the 

lap  there  were  large  collections  of  gelatinous  oedema 

fluid. 

When  removed  and  freed  from  most  of  the  uninfil- 
trated  surrounding  muscles  the  tumour  mass  weighed 
■  '  I  iouI  1  lb.  2  ozs.,  and  measured  roughly  5J  in.  by  5  in.  by 
2  in.  at  its  thickest  part. 

On  section  the  central  part  of  the  tumour  was  com- 
posed of  dense  juicy  yellow  necrotic-looking  tissue,  en- 
closing here  and  there  small  reddish  islands,  which  prob- 
ably  represented  the  remains  of  muscle  bundles. 

The  peripheral  parts  of  the  tumour  consisted  of  cedema- 
tous and  congested  muscular  tissue,  closely  studded  with 
small  yellow  tubercles.     In  the  necrotic  portion  in  the 


upper  part  of  the  tumour  there  was  an  irregular  cavity 
If  in.  by  1^  in.  by  about  J  in.  ;   this  was  filled  with  watery 
serous  fluid,  in  which  were  suspended  small  masses   of 
caseous  debris  ;   the  walls  of  the  cavity  were  irregular, 
caseous  and  shreddy. 

The  sterno-mastoid  muscle  between  the  tumour  and 
the  prescapular  gland  showed  parallel  rows  of  yellow 
tubercles  between  the  muscle  bundles. 

Similar  tubercles  were  seen  on  the  deep  aponeurosis 
of  the  sterno-mastoid  near  its  insertion. 

Left  Prescapular  Gland. — Weighed  about  3  ozs.,  and 
measured  3J  in.  by  2  in.  by  1|-  in.  On  section  about 
half  the  cortex  was  composed  of  firm  yellowish-white 
caseated  tissue  ;  the  rest  of  the  cortex  showed  numerous 
caseous  foci  studding  a  firm  translucent  matrix  ;  the 
medullary  portion  of  the  gland  was  congested  and  cedema- 
tous, and  showed  isolated  tubercles  ;  the  capsule  was 
thickened. 

Prepecto  a1  G'ands. — The  rounded  prepectoral  gland, 
the  size  of  a  small  marble,  was  indurated,  and  on 
section    firm,    pinkish  yellow  and  caseous  throughout. 

A  deeper  gland,  the  size  of  a  large  bean,  showed  in  one 
part  of  the  cortex  a  small  group  of  closely  packed  caseous 
tubercles  and  in  the  rest  of  the  cortex  isolated  tubercles. 
The  substance  of  the  gland  was  very  cedematous  and 
intensely  congested.  A  third  and  very  small  gland 
showed  no  tubercle. 

Just  within  the  entrance  to  the  thorax,  on  the  left  side, 
there  was  a  large  gland,  measuring  lin.  by  1  in.  by  f  in., 
which  on  section  consisted  throughout  of  firm  yellow  caseo- 
necrotic  tissue. 

A  gland  on  the  opposite  side,  the  size  of  a  small  marble, 
was  cedematous,  hemorrhagic  and  beset  with  opr.cpi? 
miliary  tubercles. 
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Abdomen : 

The  peritoneal  cavity  contained  a  small  quantity  of 
serous  fluid. 

Omentum. — The  omentum,  on  its  inferior  surface, 
presented  numerous  firm  greyish -white  congested 
tubercles  ranging  from  1  to  2 '5  mm.  in  diameter ; 
there  were  also  numerous  very  minute  grey  specks. 
The  vascular  fringes  in  the  middle  of  the  polygonal 
areas  of  the  omentum,  and  along  its  line  of  attach- 
ment, were  not  hyper trophied,  but  were  intensely 
congested. 

There  were  a  few  tubercles  on  the  serous  surface 
of  the  rumen,  and  a  few  on  the  peritoneum  covering 
the  floor  of  the  abdomen. 

Spleen. — 11  ozs.  No  tubercles  on  the  surface ; 
the  pulp  was  dark  in  colour,  and  packed  almost  as 
closely  as  possible  with  slightly  opaque  tubercles, 
the  largest  the  size  of  a  pin's  head. 

Liver. — 5  lbs.  13  ozs.  Enlarged,  of  a  yellowish-red 
colour ;  substance  very  closely  beset  with  grey 
miliary  tubercles,  the  largest  about  1  mm.  in  diameter; 
some  of  the  tubercles  showed  very  minute  central 
opacities. 

The  gall  bladder  was  distended  with  thick  bile, 
and  showed  in  the  mucous  membrane  two  opaque 
yellow  points  (tubercles  ?). 

Portal  Glands. — Were  enlarged,  and  showed  in  the 
cortices  very  numerous  caseating  tubercles,  singly 
and  in  groups. 

Kidneys. — In  the  cortices  of  both  kidneys,  on  the 
surfaces  as  well  as  on  section,  there  were  very  num- 
erous tubercles,  ranging  in  size  from  a  mustard  seed 
to  that  of  a  pin's  head ;  most  of  the  tubercles  showed 
beginning  caseation.  No  tubercles  were  seen  in  the 
medullary  zones. 

Suprarenal  Bodies. — Right  suprarenal  body  showed 
one  minute  tubercle  in  the  cortical  zone  and  one  in  the 
medullary  zone. 

Left  suprarenal  showed  two  or  three  suspicious 
foci  in  the  cortex. 

Small  Intestines.— The  mucous  membrane  through- 
out the  whole  length  of  the  small  intestines  showed 
numerous  greyish-white  miliary  tubercles ;  on  the 
serous  surface  there  were  similar  tubercles,  prominent, 
hard,  and  about  the  size  of  mustard  seeds. 

The  mucous  membrane  was  everywhere  intensely 
congested. 

The  mucous  membrane  of  the  erecum  and  colon 
was  also  very  congested  and  in  parts  hemorrhagic. 

Mesenteric  Glands. — All  the  mesenteric  glands  were 
cedematous,  and  showed  scattered  throughout  the 
cortices  pinhead-sized  opaque  caseous  tubercles  ; 
each  tubercle  was  surrounded  by  a  zone  of  congestion. 

Gastric  Glands,  Colic  Glands. — Were  similarly 
affected. 

Thorax  : 

The  pericardial  sac  contained  a  small  amount  of 

serous  fluid. 

Pericardium. — Normal. 

Heart. — Under  the  pericardium  over  the  "right 
ventricle  there  was  a  minute  grey  tubercle  in  the 
muscle. 

The  cavities  of  the  heart  were  filled  with  dark 
red  clots  ;  these  extended  into  the  smallest  branches 
of  the  pulmonary  artery.  The  muscle  substance 
was  pale. 

On  the  endocardium  of  the  right  ventricle  there 
were  two  minute  pearly  white  tubercles. 

Valves  normal. 

Pleura.-  The  fringes  along  Hie  margins  of  the 
ribs  were  slightly  hypertrophied  and  of  a  dark  red 
colour  ;  they  showed  here  and  there  small  tubercles. 
The  mediastinal  pleura  showed  isolated  patches  of 
velvety  vegetations. 

On  the  pleural  Burface  of  the  diaphragm  there 
were  patches  of  velvety  vegetations,  containing  a 
few  opaque  miliary  tubercles. 

Lungs. — The  lungs  were  very  heavy;  weight 
7  lhs.   10  ozs.  :    the  substance  was  friable,  uniformly 


dark  red  in  colour,  and  packed  almost  as  closely 
as  possible  with  grey  tubercles  about  the  size  of 
mustard  seeds  ;  the  lobes  had  a  semi-solid  feel,  and 
pieces  cut  from  various  parts  either  sank  or  Just 
managed  to  float ;  the  cut  surface  of  the  lung  exuded 
blood-stained  oedema  fluid,  which  was  only  very 
slightly  frothy. 

The  trachea  and  bronchi  were  filled  with  frothy 
oedema  fluid. 

Bronchial  Glands  and  Mediastinal  Glands.— Were 
enlarged,  cedematous,  and  deeply  congested. 

The  caudal  gland  measured  4  in. by  l^in.  by  ^  in.  ; 
the  surface  was  mottled  with  irregular  yellowish 
patches.  On  section  the  cortex  was  firmer  than 
normal,  and  had  a  greyish  translucent  appearance, 
showing  at  intervals  irregular  greyish  or  yellowish 
white  patches. 

The  other  mediastinal  glands  were  similarly  but 
perhaps  not  quite  so  extensively  affected. 

The  left  bronchial  gland  was  three  or  four  times 
the  normal  in  size  ;  the  cortex  showed  larger  patches 
of  yellowish  white  necrosed  tissue  than  were  seen  in 
the  mediastinal  glands. 

The  right  bronchial  and  the  peribronchial  glands 
resembled  the  left  bronchial. 

The  bronchial  and  mediastinal  glands  together 
weighed  3|  ozs. 

The  ventral  mediastinal  glands  showed  a  few 
caseous  foci. 

All  the  vertebral  glands  contained  caseous  foci. 
Tongue, — Was  normal. 

Pharynx. — The  pharyngeal  mucous  membrane  showed 
a  pinhead-sized  tubercle. 

Tonsils. — Each  tonsil  contained  two  or  three  caseating 
tubercles. 

Pharyngeal  Glands,  Submaxillary  Glands. — Were  cedema- 
tous and  intensely  congested,  and  contained  numerous 
caseous  tubercles. 

The  following  lymphatic  glands  were  examined,  and 
found  to  contain  in  the  cortices  numerous  small  caseous 
tubercles  : 

Parotid.  Lumbar. 

Cervical.  Right  Renal. 

Axillary.  Popliteal. 

Precrural.  Gluteal. 

Pudic.  Ischiatic. 

Iliac.  Left  Prescapidar. 

Ilio-sacral.  Left   Prepectoral. 

The  majority  of  the  glands  were  deeply  congested,  and 
many  of  the  tubercles  were  surrounded  by  zones  of 
congestion. 

Numerous  ha?mo-lymph  glands,  in  various  parts  of 
the  body,  were  examined,  and  all  showed  similar  caseous 
tubercles. 

Testicles. — In  the  substance  of  the  left  testicle  there 
was  a  minute  grey  tubercle  ;  two  similar  ones  were  seen 
in  the  right  testicle. 

Thyroid  Body. — Normal. 

Brain  and  Spinal  Cord  (with  membranes). — Normal. 

Microscopical  Examination  (Smear  preparations)  :— 
Smear  Preparations  from  : — 

Spleen. — Showed  very  numerous  tubercle  bacilli- 
Liver. — Showed    moderately    numerous     tubercle 
bacilli. 
A  Hamo-lymph  ^«^lShowed  numerous  tubercle 

l°Ti  J   bacilli- 

Testicle.  } 

Small  Intestine:  (a)  Tubercle  from  Mucous  Surface, 

(b)  Tubercle  from  Serous  Surface. — Showed  numerous 

tubercle  bacilli. 
Emulsion   for  Guinea-pig, 
Mesenteric   Gland, 

Left  Pharyngeal  Gland.,        I      bacilli. 
Popliteal  Gland.  J 

Right  Suprarenal)  ghowed  nQ  tuberde  bacim 
Spinal  Iluid.        ) 

Guinea-pig  Inoculated. 
A  Guinea-pig   inoculated  subcutaneously  with  an 
emulsion  made  from  the  large  gland  just  within  the 
entrance  to  the  thorax  on  the  left  side.     Died  of 
general  tuberculosis  in  44  days. 


I  Showed  numerous  tubercle 
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CALF   226. 

Subcutaneous — Inoculation  of  culture  obtained  direct  from  the  local  lesion  of  Calf  134. 

Dose — 50  milligrammes. 

Date— November  28th,  1904. 

Weight— 3  qrs.  18  lbs. 

"Killed — December  23rd,  1904.     25  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  28th,  1904. 

A  small  lump  was  felt  on  the  following  day  ;  this  gradu- 
ally increased  in  size  and  on  the  fourth  day  became  a 
flat  subcutaneous  thickening,  3  in.  by  2  in.  in  area  ; 
the  prescapular  gland  was  about  twice  the  normal  in  size. 

The  tumour  grew  rapidly  and  on  December  16th,  1904, 
18  days  after  inoculation,  measured  6  in.  by  3f  in.  by 


\\  in.  ;    the  dewlap  was  slightly  oedcmatous  ;    the  pre- 
scapular gland  measured  4  in.  in  length. 

On  the  latter  date  the  calf  was  first  noticed  to  be  ill  ; 
it  appeared  to  have  lost  flesh  ;  the  respirations  won-  in- 
creased and  there  was  occasional  cough.  During  the 
next  week  the  respirations  became  more  frequent  and 
there  was  obvious  emaciation.  The  calf  was  killed  25 
days  after  inoculation  to  compare  with  Calf  212  ;  it 
was  very  ill,  but  not  in  a  dying  condition  and  would 
probably  have  lived  a  few  days  longer. 


Temperature. 
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Weight. 
There  was  a  steady  loss  in  weight. 

November  30th,  1904 
December  23rd,  1904 

Loss  in  weight. — 12  lbs. 

Average  loss  per  week. — 3  "36  lbs. 


cprs.  lbs. 
3      18 
3      6 


POST-MORTEM  EXAMINATION. 
Carcass. — Emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation  there 
was  a  firm  flattened  tumour,  somewhat  oval  in  super- 
ficial outline,  measuring  6  in.  by  4  in.  by  1  in.,  and 
weighing  with  skin  and  infiltrated  muscle,  12  ozs. 

On  section  the  main  mass  of  the  tumour  consisted  of 
pinkish  yellow  juicy  necrotic  tissue,  studded  with  hsemorr- 
hagic  foci  ;  in  the  centre  of  the  upper  part  of  this  tissue 
there  was  a  series  of  small  irregular  spaces,  filled  with 
clear  reddish  yellow  serous  fluid.  The  muscles  under 
the  upper  part  of  the  tumour  were  infiltrated,  and  showed 
on  section  a  dense  yellow  network.  The  skin  was  in- 
timately adherent,  and  beset  with  yellow  congested 
tubercles.  Around  the  local  tumour  and  the  prescapular 
gland  there  was  a  moderate  amount  of  oedema.  A 
lymphatic  vessel  passing  from  the  local  tumour  was 
thickened,  and  in  a  state  of  early  caseation. 

Left  Prescapular  Gland. — Measured  3f  in.  by  If  in. 
by  If  in.  On  section  it  consisted  throughout  of  salmon- 
pinkish  yellow  caseated  tissue,  very  similar  to  that  in 
the  local  tumour.     The  capsule  of  the  gland  was  thickened. 

Left  Prepectoral  Glands. —The  rounded  prepectoral 
gland  was  |  in.  in  diameter,  and  on  section  resembled 
the  prescapular,  but  was  not  so  far  advanced  in  caseation. 
i.  The  kidney-shaped  gland  showed  two  or  three  small 
opaque  tubercles. 


Cervical  Glands. — A  mid  cervical  gland  just  below  the 
inferior  extremity  of  the  local  tumour,  the  size  of  an 
acorn,  resembled  the  rounded  prepectoral ;  a  small  gland 
anterior  to  this  was  tuberculous  in  more  than  half  its 
extent. 

The  gland  on  the  left  side,  near  the  entrance  to  the 
thorax,  showed  discrete  tubercles,  and  a  small  irregular 
translucent  mass  studded  with  caseous  foci.  The  corres- 
ponding gland  on  the  right  side,  the  right  mid  cervical, 
and  the  left  and  right  upper  cervical  glands,  were  beset 
with  discrete  caseous  tubercles. 

Abdomen  : 

Omentum. — The  omentum  on  the  inferior  surface 
showed  numerous  hard  translucent  tubercles,  the 
largest  the  size  of  a  millet  seed. 

Spleen. — Weighed  10  ozs.  It  was  distinctly 
enlarged,  and  on  section  was  packed  as  closely  as 
possible  with  slightly  opaque  tubercles,  the  largest 
about  the  size  of  a  small  shot. 

Liver. — Weighed  2  lbs.  10  ozs.,  and  was  not 
obviously  enlarged.  The  substance,  only  slightly 
paler  than  normal,  was  closely  beset  with  grev 
tubercles,  slightly  opaque  in  the  centre,  varying  from 
0-5  to  1*0  mm.  in  diameter;  the  surface  of  the  live:- 
was  granular  to  the  touch. 

Gall  Bladder. — The  mucous  surface  was  studded 
with  prominent  tubercles,  the  largest  the  size  of  a 
No.  4  shot. 

Portal  Glands. — Were  moderately  enlarged  :  they 
showed  throughout  the  cortices  irregular  patches 
of  firm  grey  translucent  tissue,  studded  with  opaque 
whitish  foci. 

Coeliac  Glands. — Similarly  affected,  one  consisting 
practically  throughout  of  grey  tissue  with  the  ouaque 
foci. 
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Kidneys. — Each  showed  on  the  surface,  as  well  as 
in  the  depth  of  the  cortex,  fairly  numerous  grey 
tubercles,  ranging  in  size  from  a  point  just  visible 
to  the  naked  eye  to  a  small  shot  :  the  larger  tubercles 
were  slightly  opaque  in  the  centre. 

Suprarenal  Bodies.— The  medulla  of  the  left 
showed  a  minute  suspicious  grey  point  ;  in  the 
cortex  of  the  left  there  was  a  similar  focus. 


Thorax 


Hunt. — Pericardium,  muscle  and  valves  normal. 
On  the  endocardial  surface  of  the  left  ventricle  there 
were  three  minute  opaque  tubercles  ;  the  endocardium 
of  the  right  showed  one. 

Parietal  Pleura,  Pleural  Surface  of  Diaphragm. — 
Normal. 

Lungs. — The  lungs  were  moderately  closely  beset 
with  opaque  grey  miliary  tubercles ;  they  were 
evenly  distributed  throughout  the  substance,  and 
the  majority  were  surrounded  by  irregular  zones 
of  congest  ion.  In  the  ventral  portions  of  the  cephalic 
lobes  there  were  several  lobules  that  were  dark 
red  and  consolidated ;  half  the  right  middle  lobe 
was  thus  involved ;  in  the  anterior  parts  of  the 
caudal  lobes  there  were  a  few  consolidated  lobules  ; 
the  bronchi  in  the  solid  lobules  were  filled  with  yellow 
muco-pus. 

Thoracic  Glands. — Showed  a  moderate  degree  of 
enlargement.  The  caudal  gland  weighed  about 
1  oz.  ;  the  surface  under  the  capsule  was  mottled 
with  yellow  patches ;  the  cortex  was  firm,  and 
showed  grey  tissue  in  a  state  of  early  caseation 
The  medulla  was  soft,  congested  and  (edematous. 

The  glands  in  the  dorsal  mediastinum  anterior 
to  this  were  similarly  affected. 

The  bronchial  glands  were  between  two  and 
three  times  the  normal  in  size.  They  closely  re- 
sembled the  caudal  gland,  but  were,  if  anything, 
a  little  more  advanced  in  necrosis. 

The  peribronchial  glands  resembled  the  bronchial. 

Two  infratracheal  glands  were  affected,  but  less 
extensively  than   the  mediastinal. 


Alimentary  Tract : 

Tonsils. — Showed  numerous  mustard  seed  sized  tuber- 
cles. 

There  were  several  early  tubercles  under  the  mucous 
membrane  of  the  palate  and  base  of  the  tongue. 

Thyroid  Body.— -Normal. 

Intestines. — The  majority  of  the  Peyer's  patches  showed 
minute  caseous  tubercles  under  the  mucous  membrane. 
No  foci  were  seen  in  the  large  intestine. 

Gastric    Glands    were    slightly    enlarged,    and    showed 
numerous  discrete  caseous  foci. 

Mesenteric  Glands. — Not  obviously  enlarged  ;  contained 
scattered  caseous  tubercles  in  the  cortices. 

Ileo-colic    Glands,     Colic    Glands. — Contained    similar 
tubercles. 

Various  Lymphatic  Glands  : 

Lumbar. — Closely  beset  with  opaque  miliary 
tubercles. 

Sacro-Iliac,  Iliac. — Contained  similar,  but  less 
numerous   tubercles. 

Precrural,  Pudic,  Popliteal,  Gluteal,  Right  Pre- 
scapular,  Right  Prepectoral,  Axillary,  (Esophageal, 
Vertebral. — Resembled  the  iliac. 

Pharyngeal,  Submaxillary,  Parotid. — Were  closely 
beset  with  caseous  miliary  tubercles. 

Ischiatic. — Contained  a  few  caseous  foci. 

Most    of   the  haamolymph   glands    showed    early 
tubercles. 
Testicles  \ 
Eyes       f 

Microscopical   Examination. 
Gall  Bladder. — Twelve  tubercle  bacilli  seen. 
Right  Tonsil. — Two  tubercle  bacilli  seen. 
Tubercle  from  Left  Ventricle. — Two  tubercle  bacilli  seen. 
Small  Intestine. — Numerous  tubercle  bacilli. 
Right  Suprarenal. — No  tubercle  bacilli. 
Left   Suprarenal. — No    tubercle    bacilli. 


-Normal. 


145 


VIRUS   B  III. 

June  16,  1903. 


MEDIASTINAL  AND  BRONCHIAL  GLANDS. 


Cow  with  'pulmonary  and  abdominal  tuberculosis.  The  mediastinal  and  bronchial  glands 
were  very  large  and  their  substance  was  almost  entirely  repkicedby  yellow  caseo-calcareous 
material. 
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CALF  112.    (Cow.) 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B.  III. 

Dose — 14,600,000  tubercle  bacilli  in  10  cc.  of  the  emulsion. 

Date— June  17th,  1903. 

Weight— 1  cwt.  1  qr.  17  lbs. 

Killed— October  28th,  1903.     133  days  after  inoculation.. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  June  17th,  1903. 

A  week  after  inoculation  there  was  a  subcutaneous 
thickening  1£  in.  by  1J  in. ;  the  prescapular  gland  was 
slightly  enlarged.  Three  weeks  after  inoculation  the 
tumour  measured  4h  in.  by  3  in.  by  about  1^  in.,  and  the 
prescapular  gland  5  in.  in  length  and  about  3  in.  in  breadth. 

Subsequently  both  the  tumour  and  the  gland  in- 
creased in  size,  but  only  to  a  very  slight  extent,  and  then 
gradually  diminished. 

There  were  no  definite  signs  of  ill-health  during  the 
experiment. 


Tuberculin  Test. 

October  21st,  1903,  126  days  after  inoculation.     Positive. 
Rise  of  temperature  1'8°  C. 

Weight. 

The  calf  was  weighed  every  week  during  the  experiment 
and  showed  a  practically  steady  increase  in  weight. 

June  16th,  1903     - 
October  27th,  1903 

Gain  in  weight 

Rate  of  gain  per  week 
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40 
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With  the  exception    of    a    sharp    rise  to  40'9oC.    on  September   18th,  the  temperature  during  the  remainder   of 

the  experiment  was  normal. 


POST-MORTEM    EXAMINATION. 

£  Condition. — Moderately  good. 

At  the  Seat  of  Inoculation  there  was  a  firm  tumour, 
4J  in.  by  2£  in.  by  1  in.,  adherent  to  the  skin  and  the  deep 
structures ;  the  skin  was  not  ulcerated  nor  thinned.  On 
longitudinal  section  there  was  seen  in  the  centre  of  the 
growth  a  dense,  yellowish  white,  slightly  gritty  mass, 
If-  in.  by  1  in.  by  |  in.,  containing  near  one  end  a  cavity 
half  an  inch  in  diameter,  filled  with  thick  yellow  caseo-pus. 
The  peripheral  parts  of  the  tumour  consisted  of  fibroid 
tissue  beset  with  caseous  and  calcareous  tubercles. 

In  the  interval  between  the  tumour  and  the  prescapular 
gland  there  was  a  thickened  lymphatic  vessel  showing 
no  sign  of  caseation. 

Left  Prescapular  Gland. — Weighed  4  ozs.  and  measured 
3 }  in.  by  2  in.  by  l|in.  On  section  it  consisted  throughout 
of  caseating  tissue  very  gritty  from  calcification  :  the 
capsule  was  thickened. 

Left  Prepectoral  Glands. — Three  in  number,  were  not 
obviously  enlarged ;  one,  the  size  of  a  kidney  bean,  more 
superficial  than  the  others,  contained  about  six  small 
yellow  calcareous  tubercles  ;  a  gland,  deeper  than  the 
above,  and  larger,  contained  one  similar  tubeiele.  The 
Ihird  and  smallest  gland  was  normal. 

Left  Axillary  Gland. — Normal. 

Right  Prescapular  Gland. — Weighed  about  1  oz.  In  the 
cortex  there  was  a  yellow,  caseous,  slightly  gritty,  tubercle 
3  m.m.  in  diameter. 

Left  Parotid  Gland. — Contained  a  similar  tubercle. 

Abdomen. 

Omentum  ami  Peritoneum. — Normal. 

Spleen. — Weighed  12  ozs.  Normal  on  the  surface ; 
contained  one  yellow  calcareous  tubercle,  the  size  of  a 
No.  4  shot. 

Liver. — Weighed  5  tbs.  8  ozs.  On  the  anterior  Burfaoe, 
immediately    beneath    the    capsule   and   completely  em- 


bedded in  the  parenchyma,  there  were  two  yellow  tubercles, 
one  the  size  of  a  pin-head,  the  other  half  that  size  :  in 
the  depth  of  the  liver  there  were  two  tubercles  similar  in 
size  and  appearance  to  the  latter.  All  were  appreciably 
gritty. 

Hepatic  Lymphatic  Glands. — Four  in  number.  One 
contained  two,  another  five,  yellow  calcareous  tubereles, 
2  to  3  m.m.  in  diameter  ;  the  remaining  two  were  normal. 

Kidneys. — Each  weighed  8  ozs.  Both  were  normal  on 
the  surface  and  on  section. 

Suprarenal  Bodies. — Normal. 

A  gland  near  the  anterior  and  inner  end  of  the  left- 
kidney  contained  a  small  tubercle  similar  to  those  in  the 
hepatic  glands. 

Alimentary  Tract. 

Tongue,  Pharynx  and  Tonsils. — Normal. 

Intest  ines.  — Normal   throughout. 

Gastric,  Mesenteric  and  Colic  Glands. — Normal. 

Thorax. 

Lungs. — Scattered  over  the  surfaces  there  were  in  all 
about  twenty  grey  nxlules  ranging  in  size  from  2  m.m. 
up  to  6  m.m.  in  diameter ;  of  the  latter  there  were  two, 
each  on  section  showing  several  little  foci  of  caseation. 
One  of  these  projected  considerably,  and  had  slightly 
overhanging  margins.  All  the  nodules  were  appreciably 
calcified,  and  were  most  numerous  in  the  left  anterior 
lobe.  The  fringes  around  the  posterior  border  of  the  left 
anterior  lobe  contained  several  small  grey  tubercles, 
yellow  in  the  centre. 

In  the  depth  of  the  lung  tissue  there  were  only  two  or 
three  small  tubercles. 

Pleura. — Costal  pleura  normal. 

On  the  pleural  surface  of  the  tendon  of  the  diaphragm 
on  the  left  side  there  were  some  pale  granulations  ;  these 
did  not  contain  tubercles. 
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Bronchial  and  Mediastinal  Glands.— The  caudal  medias- 
tinal gland  was  slightly  enlarged,  and  showed  on  section 
twenty  to  thirty  yellow  calcareous  tubercles  2  to  3  m.m. 
in  diameter. 

The  glands  anterior  to  this  and  the  bronchial  glands 
were  similarly  affected. 

Ventral  Mediastinal  Glands. — Normal. 
Two  small  glands  along  the  oesophagus  were  normal. 
Heart  and  Pericardium. — Normal. 
Uterus,  Fallopian  Tubes  and  Ovaries. — Normal. 
Various  Lymphatic  Glands  : 
Eight  Axillary. — Normal. 
Eight  Prepectoral. — Normal. 
Eight  Parotid. — Normal. 
Eight  and  Left  Cervical. — Normal. 
Eight  and  Left  Post- Pharyngeal. — Normal. 
Eight  and  Left  Submaxillary. — Normal. 
Eight  and  Left  Lumbar. — Normal. 
Eight  and  Left  Iliac. — Normal. 


Eight  and  Left  Precrural. — Normal. 
Eight  and  Left  Popliteal. — Normal. 
Eight  and  Left  Gluteal. — Normal. 
Eight  and  Left  Tschiatic. — Normal. 

Microscopical  Examination. 
Smears  from  : 

The  Emulsion  {see  below). — Showed  tubercle  bacilli. 

A  Liver  Tubercle. — Showed  tuberol  i  bacilli. 

A   Hepatic    Lymphatic    Gland. — Showed    tubercle 

bacilli. 
The    Eight    Prescapular    Gland. — Showed   tuberols 

bacilli. 
The  Left  Parotid  Gland. — Showed  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

Four  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  prescapular  gland  died  of  general  tubcrculo<i-; 
in  periods  varying  from  40  to  86  days. 
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CAXF  108. 

Subcutaneous  Inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B.  IT  I. 

Dose— 14,000,000  tubercle  bacilli  in  10  cc.  of  the  emulsion. 

Date— June  17th,  1903. 

Weight— 1  cwt.  1  qr.  0  lbs. 

Killed — November  9th,  1903.     145  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  June  17th,  1903. 

A  week  after  inoculation  a  small  swelling  1£  in.  in 
diameter  was  felt  ;  the  left  prescapular  gland  was  slightly 
enlarged.  At  the  end  of  a  fortnight  there  was  a  prominent 
firm  tumour,  2£  in.  by  2  in.,  with  a  cord-like  prolongation 
downwards  ;  the  prescapular  gland  measured  4  in.  by 
2  in.  On  July  8th,  three  weeks  after  inoculation,  there 
was  a  prominent  firm  pear-shaped  tumour  measuring 
5  in.  by  3  in.,  to  which  the  skin  was  intimately  adherent ; 
the  prescapular  gland  measured  5  in.  by  2J  in.  Subse- 
quently both  the  tumour  and  the  gland  increased  a  little 
in  size  and  then  gradually  diminished ;  the  inferior  ex- 
tremity of  the  tumour  became  nodular. 

The  animal  seemed  a  little  seedy  (rough  coat)  during  the 
first  week  of  September,  but  with  this  slight  exception 
there  were  no  signs  of  illness  during  the  experiment. 


Tuberculin  Tests. 
October  21st,  1903.     126  days  after  inoculation.      Posi- 
tive.    Rise  of  temperature  2-4°  C.     November  3rd,    1903. 
139  days  after  inoculation.     Positive.     Rise  of  tempera- 
ture, 1-0°  C. 

Weights. 

From  the  beginning  of  the  experiment  to  September 

15th  there  was  a  steady  progressive  increase  in  weight. 

Then  for  a  fortnight  the  weigh  t  was  more  or  less  stationary. 

Subsequently  there  was  again  a  steady  increase  in  weight. 

cwts.  qrs.    lbs. 
June  16th,  1903 

September  15  th,  1903 

September  29th,  1903 

November  3rd,  1903 

Gain  in  weight,  1 

Average  weekly  increase, 


june: 
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The  temperature  from  August  16th  to  the  end  of  the  experiment  was  practically  normal. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  moderately  good  condition. 

Local  Lesion. — In  the  subcutaneous  tissue  in  front  of  the 
left  shoulder  there  was  a  firm  flattened  growth,  4  in.  by 
2  in.  On  dividing,  the  growth  was  seen  to  consist  mainly 
of  tough  fibroid  tissue  intimately  adherent  to  the  skin 
and  inseparable  from  the  muscle.  In  the  midst  of  the 
fibroid  tissue  there  were  some  dense  yellow  caseous 
masses,  slightly  gritty  towards  the  margins  ;  in  other 
parts  a  few  discrete  yellow  tubercles  and  small  calcareous 
particles. 

Left  Prescapular  Gland. — Weighed  3  ozs.  and  measured 
3|  in.  by  1£  in.  by  1  in.  On  section  the  cortex  contained 
yellow  caseous  masses,  slightly  gritty  around  the 
margins  ;  each  mass  was  separated  by  a  fibrous  capsule, 
which  was  separated  from  the  gland  capsub  by  a  thin 
layer  of  gland  tissue  ;  in  addition  to  the  caseous  masses 
there  were  some  calcareous  parts  showing  very  little 
caseous  tissue  ;  the  gland  tissue  between  the  nodules  had 
a  normal  appearance.  The  capsule  of  the  gland  was  con- 
siderably thickened. 

Prepecioral  Glands— One  slightly  enlarged  left  pre- 
pectoral  gland  showed  in  the  cortex  a  few  minute 
yellow  calcareous  particles  :  a  similar  particle  was  seen 
in  one  of  the  deeper  glands  ;  a  third  gland  near  the 
latter  appeared  to  be  normal. 

Cervical  Glands. — A  gland  the  size  of  a  filbert,  situated 
about  the  middle  of  the  trachea  on  the  left  side,  contained 
a  calcareous  nodule  £  in.  by  \  in. 

Other  cervical  glands  were  normal. 

Abdomen: — 

Omentum. — Normal. 

Spleen. — Weighed  10|  ozs.  Normal  on  the  surface, 
on  section  showed  from  twenty-five  to  thirty  soft  greyish 
yellow  tubercles  from  2  to  6  m.m.  in  diameter  ;  most  of 


these  contained  minute  calcareous  particles,  but  a  few 
were  homogeneous  throughout.  Some  of  the  larger 
tubercles  had  a  lobular  outline. 

Liver. — Weighed  5  lbs.  8  ozs.  Beneath  the  capsule,  on 
the  anterior  surface  and  embedded  in  the  parenchyma, 
there  were  eight  pale  white  nodules  from  2  to  4  m.m.  in 
diameter  ;  on  the  posterior  surface  there  was  a  greyish 
white  slightly  projecting  nodule  6  m.m.  in  diameter.  On 
section  the  nodules  were  grey  and  translucent,  and 
contained  minute  yellowish  slightly  gritty  central  foci. 
Similar  nodules  were  sparsely  scattered  throughout  th»_- 
substance.  On  the  anterior  surface  the  capsule  presented 
several  small  pale  growths,  some  of  which  were  loosely 
attached,  others  somewhat  mushroomed. 

One  hepatic  lymphatic  gland  contained  two  small 
calcareous  nodules  ;  a  second  gland  showed  one. 

Kidneys,  Right. — 7  ozs.  In  the  cortex,  and  seen  just 
beneath  the  capsule,  were  from  eight  to  ten  tubercles, 
two  the  size  of  a  small  pea,  the  others  about  the 
size  of  a  mustard  seed.  On  section  the  small  tuber- 
cles were  rounded  and  pearly  grey  throughout  ;  tin- 
large  ones  somewhat  wedge-shaped,  yellow  and  cal- 
careous in  the  centre. 

Left. — 7  ozs.  Showed  in  the  cortex  about  ten  grey 
translucent  tubercles,  not  larger  than  a  mustard  seed. 

Suprarenal  Bodies. — Normal. 

Intestines.  — Normal  throughout. 

Gastric  Glands,  Mesenteric,  Colic,  Peritoneum,  Mammary 
Gland,  Supramammary  Lymphatic  Glands,  Tongue,  Larynx, 
Plmrynx,  Tonsils. — Normal. 

Thorax. 

Lungs. — Contained  numerous  noiules  2  to  8  m.m.  in 
diameter,  evenly  distributed  throughout  the  parenchyma. 
In  the    anterior  lobes  many  of    the  subpleural   nodules 
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formed  prominent  greyish  white  projections.  In  other 
parts  those  seen  beneath  the  pleura  had  a  dark  grey  colour 
and  an  irregular  outline.  On  section  the  nodules  were 
fibroid  and  calcareous,  and  contained  little  or  no  caseous 
substance.  The  nodules  were  somewhat  more  numerous  in 
the  left  anterior  lobe. 

On  the  upper  surface  of  the  right  posterior  lobe  there 
was  a  reddish  firm  flattened  mushroomed  growth  2  cm.  by 
To  cm.;  on  section  it  showed  yellow  gritty  foci. 

The  fringes  along  the  margins  of  the  lungs  were  hyper- 
trophied,  firm  and  fleshy. 

On  the  mediastinal  pleura  there  was  a  thin  layer  of  pale 
reddish  granulations. 

The  fringes  on  the  interlobular  septa  on  the  ventral 
surfaces  of  the  posterior  lobes  were  also  hypertrophied. 

Thoracic  Glands. — The  long  mediastinal  gland  was  en- 
larged, and  contained  a  number  of  scattered  discrete 
yellow  calcareous  particles. 

Three  glands  anterior  to  this  were  similarly,  but  a  little 
more  extensively,  affected. 

The  bronchial  gk  nds  were  enlarged  to  about  twice  the 
normal,  and  showed  numerous  calcareous  foci.  Some 
small  glands  along  the  oesophagus  were  similarly  affected. 

Venh  al  Mediastinal  Glands. — Normal. 


A  gland  in  cue  anterior  part  of  the  dorsal  mediastinum 
an  inch  in  length,  was  partly  caseous  and  calcareous. 
The  gland  on  the  opposite  side  was  norma). 
Parietal  Pleura. — Along  the  margins  of  the  ribs,  par- 
ticularly on  the  right  side,  there  were  some  pale  flattened 
granulations  ;  those  on  the  last  few  ribs  were  thick  and 
fleshy,  and  showed  little  yellow  foci. 

Plaques  of  reddish  granulations  were  seen  on  the  central 
tendon  of  the  diaphragm. 
Heart,  Pericardium. — Normal. 
Various  Lymphatic  Glands : 

Right  and  Left  Precrural,  Right  and  Left  Popliteal, 
Right  and  Left  Gluteal,  Right  and  Left  Ischiatic,  Right 
and  Left  Iliac,  Right  and  Left  Lumbar,  Right  and 
Left  Posterior  Pharyngeal,  Right  awl  Left  Submaxillar!/, 
Right  and  Left  Parotid,  Right  and  Left  Axillary, 
Right  Prescapular  and  Right  Pre  pectoral. — Normal. 

Microscopical  Examination  (Smear  preparations). 
Left  Prescapular  Gland. — Tubercle  bacilli. 
A  Kidney  Tubercle. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 
Four  guinea-pigs  were  inoculated  with    an  emulsion 
made  from  the  prescapular  gland,  and  all  diod  of  general 
tuberculosis. 
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COW  68.    (Virus  B.  III.) 

Intramammary — Inoculation  of  emulsion  of  tuberculous  bronchial  and  mediastinal  gland. 

t.  (10"0  cc.  into  R.H.  quarter.!     ,         „      ,  .  ...  . 

Dose— 110.0  cc    intQ  LF>  qUarterJ"of  an  Emulsion  which  contained  1,460,000  tubercle  bacilli  per  c.c. 

Date— June  17th,  1903. 

Killed — August  4th,  1903.     48  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  by  an  intramammary  injection 
on  June  17th,  1903.  She  was  in  milk,  suckling  a  calf 
to  which  she  had  given  birth  forty-eight  days  previously. 
Her  calf  was  taken  from  her  immediately  before  the  in- 
oculation, and  kept  away  for  twenty-four  hours.  Wi  thin 
three  weeks  both  infected  quarters  of  the  udder  were 
considerably  enlarged,  the  posterior  part  of  the  right 
hind  quarter  being  very  hard.  Four  weeks  after  the  com- 
mencement of  the  experiment  there  was  much  cedema 
of  the  whole  of  the  udder  and  of  the  abdominal  wall ; 
both  infected  quarters  appeared  to  be  tender.  The  animal 
was  getting  thinner.  During  the  next  week  micturition 
was  incomplete  and  seemed  to  be  performed  with  diffi- 
culty. 

The  general  health  of  the  animal  steadily  declined 
throughout  the  experiment.  During  the  last  week  it 
became  obviously  ill,  the  appetite  was  poor  and  there  was 
marked  emaciation. 


The  cow  was  killed  on  August  4th,  but  it  would  probably 
not  have  lived  more  than  two  or  three  days  longer. 

Tuberculin   Tes*. 
July  29th,  1903.     Doubtful.     Rise=0-5°  C. 


Weights. 


June  16th 
June  23rd 
June  30th 
July  7th 
July  14th 
July  21st 
July  28th 
August  4th 


vts. 

qrs. 

lbs. 

4 

3 

15 

4 

3 

24 

4 

3 

4 

4 

3 

22 

4 

3 

10 

4 

1 

21 

4 

2 

10 

4 

1 

17 

Total  loss  of  weight  during  experiment  -  54 


JUNE 

22  27 


Temperature. 

JULY 

7  /2  // 


22 


27 


POST-MORTEM  EXAMINATION. 
General  Condition. — Somewhat  emaciated. 

Mammary  Gland. — There  was  cedema  in  the  abdominal 
wall  under,  and  for  about  8  in.  in  front  of  the  udder,  where 
it  was  about  \\  in.  thick.  There  was  also  very  great 
oedema  and  great  thickening  of  the  subcutaneous  tissues 
between  the  skin  and  infected  quarters.  The  udder, 
with  the  skin  and  glands  attached,  weighed  31  lbs. 
The  udder  alone  weighed  20  lbs.  4  ozs. 

There  was  a  sharp  line  of  demarcation  between  the  two 
quarters  on  the  right  side.  The  milk  duct  and  large 
sinuses  in  the  R.H.  lobe  showed  well-marked  tubercle 
nodules  in  the  mucous  membrane.  The  periphery  of  the 
quarter,  especially  the  milk  sinuses  and  posteriorly,  was 
distinctly  more  tuberculous  than  the  centre  of  the  quarter. 
In  this  area  there  was  well-marked  caseation  and  slight 
calcification.  There  was  an  increase  of  connective  tissue 
throughout  the  whole  quarter. 

The  R.F.  Quarter. — Was  apparently  unaffected. 

The  L.F.  Quarter. — Was  in  a  s'milar  condition  to  the 
R.  H.  quarter,  but  not  so  far  advanced  in  the  upper  and 
posterior  portions.  Yellow  caseous  nodules  were  seen 
in  some  of  the  tuberculous  masses.  There  was  also  an 
increase  of  connective  tissue  throughout. 

The  L.II,  Quarter. — Was  unaffected. 

Left  Supramammary  Gland. — Was  greatly  enlarged  ; 
weighed  1  lb,  4  0Z8„  and  was  divided  into  three  portions. 
The  anterior  one,  attached  to  udder  immediately  behind 
the  infected  Quarter,  was  tuberculous  throughout. 

The  greater  pari  of  the  posterior  gland  showed  typical 


caseous  tuberculous  masses.  The  posterior  portion  was 
unaffected  for  an  extent  of  about  two  inches,  the  tuber- 
culous dis  a?e  evidently  passing  from  before  backwards. 
Right  Supramammary  Gland. — Weighed  1  lb.  3  ozs.,  and 
was  tuberculous  throughout,  caseation  being  fairly  well 
marked.  A  small  gland  in  front  of  this  was  also  dis- 
tinctly tuberculous.  Another  gland  still  further  forward, 
with  enormously  thickened  capsule,  was  caseous  through- 
out. 

Thorax  : 
Lungs. — On  the  surface  of  both  lungs  there  was  a 
number  of  small  dark  slightly  projecting  translucent 
tubercles  ;  they  varied  in  size  from  a  millet  seed  to  a 
good  sized  shot,  the  larger  ones  had  a  yellowish  centre. 
The  tubercles  were  moderately  numerous  over  every  part 
of  the  lung,  but  were  perhaps  more  thickly  crowded  on 
the  left  anterior  and  the  right  middle  lobes,  where  in 
addition  were  seen  numerous  grey  miliary  tubercles. 
Mapping  out  the  interlobular  septa  in  the  anterior  lobes 
were  lines  of  pinkish  granulation  tissue,  in  which  could 
be  seen  minute  grey  points  ;  around  the  margins  of  the 
lungs  were  fibrinous  fringes  containing  small  grey  points. 

On  section  of  the  lung  the  tubercles  were  fairly  evenlv 
distributed  throughout  the  substance.  The  lung  was 
everywhere  crepitant. 

Pleura. — There  was  well  marked  tubercle  on  the  costal 
pleura  at  the   upper  and  lower  margins  of  the  ribs  ;    in 
the  dirty  reddish  grey  masses  there  were  numerous  grey 
points. 

Similar  granulations  were  seen  on  the  pleural  surface 
of  the  diaphragm,  at  the  junction  of  tendon  and  muscle. 

Heart  and  Pericardium. — Normal. 
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Thoracic  G'ands : — 

Caudal   Mediastinal  Gland. 


-Measured    5J  in.    by 


1  \  in.  by  f  in.  was  slightly  congested,  and  showed  one 
or  two  small  tuberculous  (?)  points. 
Oesophageal   Glands. — Somewhat   congested   and   soft  ; 
no  naked  eye  evidence  of  tubercle. 

Right  Bronchial  Gland. — Also  congested  and  soft  ;  no 
naked  eye  evidence  of  tubercle. 

A  bdomen : 
Omentum. — The  whole  of  the  omentum,  between  the 
vessels,  was  covered  with  minute  pinkish  grey  tubercles, 
following  the  course  of  the  superficial  lymphatics  and 
continued  on  to  the  peritoneal  covenng  of  the  stomach, 
well  marked  under  the  sternum.  The  tubercle  was  of 
very  early  date. 

Small  pinkish  grey  granulations  were  seen  on  the 
peritoneum,  throughout  the  whole  extent  of  the  large 
intestine  ;  they  were  more  thickly  massed  together  on 
that  covering  the  lower  end  of  the  caecum. 

Spleen. — Weighed  1  lb.  9  ozs.  Very  early  tuberculous 
granulations  were  seen  where  the  spleen  was  in  contact  with 
the  stomach.  Malpighian  bodies  were  very  prominent. 
The  substance  of  the  organ  was  not  very  firm  ;  there  was 
no  evidence  of  tubercle  either  in  it  or  the  Malpighian 
bodies. 

Pancreas. — Xo  trace  of  tubercle. 

Liver. — No  tubercle.     Hepatic  lymphatic  gland  normal. 

Kidneys  : 

Right. — Weighed    1    lb.    6   ozs.     No   tubercle   was 
seen  either  on  surface  or  on  section. 

Left. — Weighed  1  lb.  8  ozs.     No  tubercle  either  on 
surface  or  on  section. 
Suprarenals,  Right  and  Left. — Apparently  normal. 
Alimentary  Tract: 
Tonsils. — Normal. 

Retro-phanjnjeal  Glands. — The  gland  on  the  right  side 
was  cedematous.     No  tubercle. 

That  on  th?  left  side  was  somewhat  congested.  No 
tubercle. 

Sublingual     Glands,     Right     and     Left.     Submaxillary 
Glands,  Right  and  Left. — Not  tuberculous. 
Gastric  Glands. — Normal. 

Small  Intestine. — At  the  lower  end  of  the  long  Peyer's 
patch  in  the  ileum  there  was  a  caseous  tubercle  the  size 
of  a  wheat  grain.  In  the  mucous  membrane  between 
the  latter  and  the  ileo-caecal  valve  there  were  at  equal 
distances  from  each  other  three  submucous  tubercles, 
yellow  and  caseous  in  the  centre,  but  not  softened. 

Large  Intestine. — Normal,  except  for  an  excessive 
amount  of  dark  pigmentation  in  the  mucous  membrane 
of  the  caecum. 


Mesenteric  Glands. — One  mesenteric  gland,  Dear  the 
caecum,  showed  a  caseous  nodule  in  the  cortex. 

Colic  Glands. — Normal. 

Uterus. — On  the  peritoneum  of  both  borne  of  the 
uterus  there  were  several  small  translucent  tuberclea  ; 
mucous  membrane  normal. 

Various  Lymphatic  Glands  : 


Prescapular,  Left. 
tubercle. 


in. 


by 


in 


by 


in. 


no 


U  in.  by  1  I    in. 


by  J  in. 


Large 


Prescapular,  Right. — 3  in.  by  I  j  in.  by  Jin.  ;  some- 
what soft ;    contained  much   fluid,  no  tubercle. 

Prepecloral,  Left. — Very  small  ;    no  tubercle. 
Prepectoral,  Right. — No  tubercle. 

Axillary,  Right  and  Left ;  Popliteal   Right  and  Left, 

— Normal. 

Precrural,  Right. - 
quantity  of  fluid  ;    no  tubercle. 

Precrural,    Left. — 2]    in.    by    1    in.  by    \    in. 
tubercle. 

Iliac,  Left. — Weighed  7  oz.      Measured   4£   in.  by 
3  in.  by  1J  in.     One  or  two  caseous   nodules 
seen  in  the  cortex  of  this  enlarged  gland,   but  the 
amount  of  new  tuberculous  tissue,  to  naked  eye,  was 
very  small. 

Iliac,  Right. — Weighed  9  oz.  Measured  4£  in.  by 
3  in.  by  If  in.  In  a  similar  condition  to  the  other 
gland.  Only  a  few  tubercle  nodules  here  and 
there. 

Two  small  glands  were  found  to  the  right  -idc 
in  the  immediate  neighbourhood  of  the  right 
iliac  ;   both  without  tubercles. 

On  the  left  side  were  a  couple  of  small  glands, 
also  without  tubercle. 

Gland  at  bifurcation  of  the  aorta  normal. 


Microscopic  Examination. 
Udder. — Showed    tubercle  bacilli. 
Supramammary  Gland. — Showed  tubercle  bacilli. 
Lung. — Showed  tubercle  bacilli. 
Bronchial  Gland. — No  tubercle  bacilli. 
Intestinal  Nodule. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Four  Guinea-pigs  inoculated  from  the  supramammiry 
lymphatic  gland,  and  one  from  sp'.cen,  died  of  general 
tuberculosis. 


CALF    116. 

Sucking  from  Cow  68  from  June  18th,  1903,  to  August  4th,  1903,  a  period  of  47  days. 
Killed  September  18th,  1903.     92  days  after  the  experiment  began. 


ABSTRACT    OF  POST-MORTEM  NOTES. 


Tonsils  and  pharyngeal  glands  normal .  From  eight  to 
ten  widely  distributed  ciesous  nodules,  many  of  which 
were  calcareous,  where  seen  ii  the  small  intestiie.  Two 
of  them  were  submucous,  the  rest  were  contained  in 
Peyer's  patches.  Twelve  mesenteric  glands  showed 
calcareous  nodules,  which  in  three  were  from  f  to  1  in. 
in  c'iameter;  a  few  other  glands  shov,  ed  minute  calcareous 


grains.  One  tubercle  was  seen  in  the  right  posterior  lobe 
of  the  lrng;  one  also  in  the  spleen.  Other  organs  and 
glands    normal. 

Note. — The    full   notes   of  this    animal   are   given    in 
"Feeding     Experiments     with      the     Po  ine 
Bacillus,"  page  675. 
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GUINEA-PIGS    INOCULATED    WITH    MILK    OF    COW    68. 
Doses  :— Each  pair  of  guinea-pigs  was  inoculated  with  the  centrifugalised  deposit  of  30  cc.  of  milk. 


Date  of  Inoculation. 

No.  of  Guinea- 
Pi  g  and  quarter 
of  udder. 

Weight  in 
grammes. 

Killed  or 
Died. 

Length  of  Life. 

Result. 

Intrap. 

Subcut. 

4301 

300 

K 

126 

1 

'fR.F. 
431 J 

No  Tuberculosis. 

410 

K 

126 

1 

432  | 

370 

D 

78 

Intestinal  Obstruction. 

[L.H 

June  17,  1903. 

433J 

350 

K 

126 

(This    series    was    in- 

434") ' 

320 

K 

126 

oculated  with  the  milk 

L.F. 

435  > 

of  the  cow  before  her 

430 

D 

110 

S  No  Tuberculosis. 

inoculation.) 

436) 

310 

D 

126 

-R.H. 

437  J 

380 

K 

126 

' 

455) 

ll.F. 
456  J 

300 

K 

117 

320 

K 

117 

Healthy. 

4571 

L.H. 
458j 

320 

K 

117 

310 

K 

117 

June  29,  1903. 

459) 

L.F. 
460  J 

320 

D 

40 

G.T. 

(12  days  after  the  cow 

was  inoculated.) 

300 

D 

77 

G.T. 

461) 

290 

D 

77 

G.T. 

[r.h. 

46-^J 

350 

D 

44 

G.T. 

471  \ 

300 

K 

133 

) 

R.F. 

Y  Healthy. 

472) 

390 

K 

133 

J 

473 1 

290 

K 

133 

Tuberculosis. 

L.H. 

474) 

350 

K 

133 

Healthy. 

July  14,  1903. 

475 

340 

D 

60 

G.T. 

(27  days  after 

\  L.F. 
476) 

inoculation.) 

350 

I) 

31 

G.T. 

477) 

370 

D 

59 

G.T. 

R.H. 

478' 

450 

D 

24 

G.T. 

487) 

280 

D 

38 

G.T. 

ll.F. 

488  J 

230 

D 

42 

G.T. 

4B9) 
-L.H. 

490  J 

250 

K 

119 

Tuberculosis. 

280 

K 

119 

Healthy. 

July  28,  1903. 

191) 

L.F. 

310 

D 

49 

G.T. 

(41   days  after 

inoculation.) 

492) 

370 

D 

21 

Slight  Tuberculosis. 

193 ) 

300 

1) 

V 

Acute  Infection. 

11.11. 

494) 

300 

D 

25 

G.T. 

522  | 

380 

1) 

1  12 

G.T. 

L.H. 

523  j 

440 

1) 

70 

G.T. 

52.1  , 

R.F. 

525  j 

320 

J) 

85 

G.T. 

351 » 

D 

68 

G.T. 

August  •"..  L903. 

526  | 

140 

I) 

17 

( 19  days  after 

L.F. 

| 

inoculation,) 

527  1 

370 

1) 

L7 

Slight  Tuberculosis. 

528  | 

<  1 '  i  1 

705 

D 

17 

tv.n. 

529  J 

120 

1) 

17 
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CALF  210.    (Bull.) 


Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  111. 

Dose — 0-02  milligramme. 

Date— September  12th,  1904. 

Weiffht— 0  ewt.  3  qrs.  2G  lbs. 

Killed — January  23rd,  1905.     133  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  12th,  1904. 

Eleven  days  after  inoculation  there  was  a  flattened 
pear-shaped  tumour  2\  in.  by  \\  in  ;  the  prescapular 
gland  was  slightly  enlarged.  The  tumour  and  gland  in- 
creased in  size,  and  on  September  28th  attained  their 
maxima,  3  in.  by  2  in.  by  1  in.,  and  3  in.  in  length,  re- 
spectively ;  extending  from  the  tumour  to  the  prescapular 
gland  a  thick  cord  was  felt. 

After  remaining  stationary  in  size  for  a  month  or  so 
the  tumour  began  to  diminish,  and  finally  assumed  a 
somewhat  globular  shape.  The  gland  began  to  diminish 
in  size  later  than  the  tumour,. and  on  January  12th,  1906, 
measured  about  2  in.  in  length. 

The  calf  remained  in  perfectly  good  health  throughout 
the  experiment,  but  did  not  grow  quite  at  the  normal  rate. 

Tuberculin  Test. 
December     11th,     1904.     95     days     after    inoculation. 
Positive.     Rise  of  temperature,  1  *8°  C. 
Weight. 
During  the  first  fortnight  there  was  a  gain  in  weight  of 
14  lbs.  ;      in  the  next  fortnight  the  animal  lost  12  lbs. 
Subsequently  there  was  a  slow  but  steady  progressive 
increase  in  weight. 


cwt. 

0 

1 

1 

1 


qrs. 
3 
0 
0 
1 
1 


lbs. 
26 
12 

0 
25 

27 
2-9 


September  13th,  1904 
September  27th,  1904 
October  11th,  1904 
January  23rd,  1905 
Gain  in  weight, 
Rate  of  gain  per  week 

Temperature. 
The  temperature  during  the  first  fortnight  was  normal ; 
then  for  about  three  weeks  it  was  a  little  irregular,  but 
never  rose  above  39-6°  C.  During  the  remaining  period 
of  the  experiment  the  temperature  was  generally  normal 
or  l>elow  normal,  and  never  rose  higher  than  39 -6°  C. 

POST-MORTEM  EXAMINATION. 

( 'arcass. — In  good  condition. 

Seat  of  Indentation. — In  the  subcutaneous  tissues  at  the 
geai  of  inoculation,  on  the  left  side  of  the  neck,  there  was 
a  fibrous  nodule  1  in.  by  1  in.  by  \  in.,  containing  in  the 
centre  an  oval  cavity  1  cm.  in  length,  filled  with  viscid 
tenacious  caseo-pus.  The  skin  over  it  was  thoroughly 
adherent  and  greatly  thickened.  Extending  from  the 
[  osterior  margin  of  the  tumour  a  short  distance  towards 
the  prescapular  gland  there  was  a  thickened  lymphatic 
vessel  containing  softened  caseous  nodules. 

Left  Prescapular  Gland. — Measured  If  in.  by  lj  in.  by 
24  in.  On  section  in  the  middle  of  the  gland  there  was 
an  oval  caseo-calcareous  mass  1  in.  in  length  ;  the  cortex 
of  the  gland  was  studded  with  yellow  highly  calcareous 
tubercles. 

Right  Prescapular  Gland. — \\  in.  by  \  in.  by  h  in. 
Normal. 

Prepectoral  Glands. — On  the  left  side  the  rounded  prc- 
i  ectoral  gland  was  the  size  of  a  small  marble.  On  section 
H  a;  -  dense  and  caseous,  and  showed  at  one  part  a  cal- 
careous patch.  Other  prepectoral  glands  on  this  side 
were  normal. 

Cervical  Glands. — The  superior  cervical  gland  on  the 
left  side,  the  size  of  a  broad  bean,  resembled  the  rounded 
prepectoral  gland.     Other  cervical  glands  were  normal. 

Ibdomen  : 

Omentum,    Peritoneum. — Normal. 

Spin  a. — 5  ozs.  Normal  on  the  surface;  showed 
(Hi  section  from  six  to  eight  calcareous  tubercles, 
the  size  of  pins'  heads. 

77. 


Liver. — Showed  in  the  substance,  under  tlie  cap- 
sule, two  grey  miliary  tubercles,  calcareous  in  the 
centre:    one  similar  tubercle  was  seen  in  the  depth. 

Gall    Bladder. — Normal. 

Portal  Glands. — Wen;  little,  if  at  all,  enlarged. 
They  contained  in  the  cortices  numerous  calcareous 
nodules,  irregular  in  outline,  the  largest  about  3  mm. 
in  diameter. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Diaphragm,  Pleura. — Normal. 

Lungs. — Were  normal  in  colour  and  texture:  the 
parenchyma  contained  a  considerable  number  of 
little  grey  tubercles  scattered  moderately  evenly 
throughout :  each  tubercle  had  a  minute  calcareous 
centre:  there  were  besides  a  few  larger  tubercles 
up  to  the  size  of  a  wheat  grain. 

Thoracic  Glands. — Th?  caudal  mediastinal  gland 
appeared  a  little  enlarged  (2  in.  by  1  in.  by  j  in.). 
On  section  the  cortex  showed  numerous  irregular 
calcareous    nodules    and    discrete    calcareous    foci. 

The  glands  in  front  of  the  caudal  gland,  and  the 
bronchial    glands,    were    similarly    affected. 

A  gland  below  the  trachea  was  slightly  enlarged, 
and  contained  two  pea-sized  caseous  nodules  in  pro- 
cess of  softening,  as  well  as  a  number  of  calcareous 
nodules. 

The  right  peribronchial  resembled  the   bronchial. 

Ventral    mediastinal    glands    normal. 

Alimentary  Tract : 

Tonsils,  Pharynx. — Normal. 

Intestines. — -A  Peyer's  patch  near  the  anterior  end 
of  the  intestine  and  one  in  the  jejunum,  each  contained 
a  firm  translucent  sub-mucous  tubercle.  A  patch  about 
the  beginning  of  the  ileum  showed  a  softened  caseous 
tubercle. 

In  the  long  Peyer's  patch  there  were  four  ulcers  in 
the  mucous  membrane  :  these  varied  from  5  to  8  mm.  in 
diameter,  and  had  slightly  raised  thickened  edges  ;  the 
bases  were  not  thickened,  but  showed  here  and  there 
a  minute  yellow  point.  There  was  one  similar  ulcer  in 
the  patch  just  in  front  of  the  lung  patch. 

Large  intestine  normal. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — Contained  eight  widely-distributed 
calcareous   tubercles  and  a  few  calcareous  grains. 

Ileo-Colic  Glands. — Contained  irregular  calcareo-caseous 
nodules. 

Colic  Glands. — One  colic  gland  was  similarly  affected. 

Testicles.  ■ — Normal. 
Various  Lymphatic  Glands  : — 

Coeliac. — One  coeliac  gland  contained  a  pea-sized 
calcareo-caseous  nodule  and  a  small  calcareous 
tubercle. 

Renal. — The  renal  gland  showed  a  series  of  yellow- 
calcareous  foci. 

Pudic.—A  pudic  gland  contained  two  calcareous 
tubercles. 

Sacro-lliac. — The  sacro-iliae  gland  contained  two 
pin-head-sized  yellow  calcareous  tubercles. 

Pharyngeal. —The  pharyngeal  glands  each  containe  1 
a  similar  tubercle. 

Ischiatic,  Popliteal,  Iliac,  Lumbar.    Axillary,   Right 
Prepectoral,    Parotid.    Submaxillary. — Normal. 
Microscopical   Examination    (Smear   Preparation-)^ 
Bight  Pharyngeal  Gland.— A  few  tubercle  bacilli. 
Intestine  |Xq  ^^  bacM 
Spleen.     J 

I"  2 
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CALF  214.    (Bull.) 

Subcutaneous  inoculation  of  culture  from  the  original  material  of  Virus  B.  III. 

Dose — 50  milligrammes. 

Date— September  12tb,  1904. 

Age — S  weeks. 

Killed— When  dying.     October  27th,  1904.     4.5  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  27th,  1904. 

Eleven  days  after  inoculation  there  was  a  moderately 
thick  patch  of  infiltration  measuring  7  in.  from  above 
downwards  and  3  in.  in  breadth  ;  the  upper  part  was  firm, 
the  lower  softer  and  oedematous  ;  the  swelling  was  hot  and 
tender.  The  prescapular  gland  was  much  enlarged  and 
measured  5  in.  in  length.  The  animal  already  showed  signs 
of  illness  ;  the  coat  was  rough,  and  the  motions  very  loose. 
On  September  28th,  16  days  after  inoculation,  there  was  a 
very  large  tumour,  measuring  in  superficial  area  8J  in.  by 
4 1  in.,  which  completely  covered  a  greatly  enlarged 
prescapular  gland. 

The  tumour  became  still  larger,  and.  measured  on 
October  20th,  35  days  after  inoculation,  1 1  in.  by  6  in.  by 
3  or  4  in ;  it  was  firmly  adherent  to  the  skin  and  muscles, 
both  of  which  were  infiltrated. 


On  October  13th,  31  days  after  inoculation,  the  respira- 
tions were  noticed  to  be  increased ;  the  appetite  was 
poorer,  and  the  animal  seemed  to  be  losing  flesh.  The 
respirations  became  quicker,  but  were  never  very  rapid ; 
during  the  last  few  days  of  life  these  were  laboured  and 
jerky.  The  calf  gradually  became  thinner  and  weaker, 
and  for  two  days  before  its  death  was  unable  to  rise  from 
the  ground. 

Weights. 

During  the  last  16  days  the  calf  lost  33  lbs.,  an  average 
of  14 -4  lbs.  per  week. 

cwt.  qrs.  lbs. 

September  19th,  1904         -         -  1  0     19 

October  11th,  1904  -         -  1  0     22 

October  27th,  1904  -         -  0  3     17 

Loss  in  weight  from  September  19th  -  30 


42 
41 

40 

39 

38 


Temperature.  ' 

SEPTEMBER 
/2      15  20         25  30  3 


I 


\ 


I 


a 


l 


m 


OCTOBER 
IO  15  20 


^ 


t 
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25 


?• 


§ 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition. 
i*  Seat  of  Inoculation.— At  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was  a  large  prominent 
tumour  extending  from  the  level  of  the  roots  of  the 
vertebral  spines  into  the  dewlap.  The  length  of  the 
tumour  from  above  downwards  was  11  in.,  and  from 
side  to  side  5£  in.  When  removed  it  weighed  with  the 
skin  to  winch  it  was  adherent,  2  lbs.  2  ozs.  For  description 
it  may  conveniently  be  divided  into  two  parts,  a  superior 
oval-shaped  part  7  in.  in  length,  5£  in.  in  breadth,  and 
about  2\  in.  in  thickness  ;  and  an  inferior  tongue-shaped 
part  4  in.  long,  3  in.  wide  at  the  base,  and  f  in.  in  greatest 
thickness.  On  section  the  upper  part  of  the  tumour 
consisted  for  the  most  part  of  dense  pinkish  yellow  tissue, 
which  in  the  centre  was  showing  signs  of  breaking  down, 
i.e.,  was  softer,  and  contained  little  spaces  filled  with 
■clear  fluid.  The  skin  was  scaly  and  thoroughly  adherent 
to  the  growth  ;  over  the  middie  portion  it  was  infiltrated 
throughout  its  whole  thickness,  but  was  not  ulcerated. 
The  growth  involved  also  the  whole  thickness  of  the 
superficial  muscles,  and  here  it  showed  large  caseous 
nodules  surrounded  either  by  dense  white  fibrous  tissue 
or  fibroid  muscular  tissue.  The  deeper  portions  of  the 
tumour  partially  surrounded  the  prescapular  gland, 
and  were  intimately  adherent  to  its  capsule. 

The  tongue-shaped  extension  of  the  tumour  consisted 
Of  compact  pinkish  yellow  caseated  tissue  similar  to  that 
in  the  upper  pari  ;  both  the  skin  and  the  muscles  were 
adherent  to  it,  hut  neither  was  infiltrated. 

The  '  md  the  tumour  and  preseajiul.tr  gland 

moderately  oedematous. 


Left  Prescapular  Gland.— -Weighed  10  ozs.,  and  measured 
3|in.  by  2$ in.  by  2|in.  ;  on  section  it  consisted  through- 
out of  firm  pinkish  yellow  tissue,  resembling  that  in  the 
local  tumour;  close  inspection  showed  more  opaque 
yellow  points  and  streaks  scattered  throughout ;  in  tne 
medullary  part  there  were  closely  aggregated  caseous 
tubercles ;  the  capsule  was  greatly  thickened,  and 
contained  a  few  isolated  yellow  tubercles. 

Prepectoral  Glands.— No.  I.— Hard,  spherical,  and 
about  an  inch  in  diameter,  caseous  throughout,  the 
central  part  being  compact  and  pinkish  yellow  in 
colour,  the  margins  opaque  yellow ;  the  marginal 
part  was  separated  from  the  central  part  by  a  dis- 
tinct line  of  demarcation. 

No.  II.— Kidney-shaped :  1$  in.  long;  showed 
in  the  cortex  caseating  masses  and  discrete  caseous 
foci. 

No.  III.— Size  of  large  pea  ;  contained  case*ating 
nodules. 

Both  the  latter  glands  were  oedematous. 

A  bdomen : 

Omentum.— The  inferior  surface  of  the  omentum 
showed  numerousfirm  nodules,rangingfrom  2  to  5  mm. 
in  diameter  ;  some  were  loosely  pedunculated 
and  hemorrhagic  ;  others  were  attached  by  a 
broad  base.  On  section  they  were  dense  and  yellow 
in  the  centre,  translucent  around  the  margins.  In 
addition  to  the  large  nodides  there  were  numerous 
pearly  translucent  tubercles  the  size  of  mustard 
seeds. 
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The  parietal  peritoneum  was  normal. 
There  were  a  few  ounces  of  clear  serous  fluid  in  the 
peritoneal  sac. 

The  serous  surfaces  of  the  stomachs  were  normal. 

Spleen. — Weighed  12  ozs.  Capsule  normal ;  sub- 
stance packed  with  firm  yellow  caseating  nodules, 
the  largest  about  2*5  mm.  in  diameter.  Here  and 
there  the  nodules  were  grouped  so  closely  together 
as  to  be  facetted  by  their  neighbours  ;  they  showed 
no  sign  of  calcification. 

Liver. — 3  lbs.  11  ozs.  (with  glands).  Normal  in 
colour  ;  showed  on  the  surface  numerous  nodules 
ranging  from  1  to  3  mm.  in  diameter  ;  some  of  the 
larger  nodules  caused  slight  projections  beneath  the 
capsule  ;  all  were  opaque  in  the  centre,  the  larger 
■ones  being  definitely  yellow. 

On  section  similar  nodules  were  scattered  through- 
out the  substance  ;  thcr^  was  a  preponderance  of 
those  tubercles  which  were  a  millimetre  or  less  in 
diameter. 

Gall  Bladder. — In  the  mucous  membrane  there 
were  four  small  ulcerated  areas  with  congested 
margins  and  caseous  bile-stained  floor. 

Portal  Glands. — Were  greatly  enlarged,  together 
weighing  4  ozs.  ;  on  section  they  were  closely  beset 
with  caseating  nodules,  which  formed  practically 
continuous  tuberculous  masses  throughout  the  cor- 
tex ;    the  tissue  of  the  glands  was  very  cedematous. 

Coeliac  Glands. — Two  coeliac  glands  were  also 
much  enlarged,  and  showed  in  their  cortices  similar 
confluent  caseating  tuberculous  nodules. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
sparsely  scattered  caseous  tubercles,  the  largest  the 
size  of  a  No.  4  shot.  Rome  of  those  immediately 
beneath  the  capsule  projected  on  the  surface  ;  the 
tubercles  did  not  appear  to  be  so  numerous  in  the 
deeper  parts  of  the  cortex  as  in  the  superficial. 

Similar  tubercles  were  seen  in  the  right  kidney. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Beneath    the    pericardium    of    the    right 
auricle  there  was  a  pinhead-sized  caseating  tubercle. 
Heart  muscle  and  valves  normal. 

Pericardium. — On  the  pericardium  covering  the 
left  pulmonary  artery  there  was  a  pea-sized  loosely 
attached  caseating  nodule. 

Lungs. — The  lungs  weighed  4  lbs.  12  ozs.  The 
surfaces  had  a  mottled  appearance,  areas  of  crepitant 
lung  tissue  (terra-cotta  coloured)  alternating  with 
dark  and  collapsed  areas. 

Fairly  evenly  distributed  throughout  the  sub- 
stance of  the  lungs  were  numerous  nodule-,  yellow 
and  caseous  in  the  centre,  ranging  in  size  from  1  to  2 
up  to  5  mm.  in  diameter  ;  the  majority  of  the  nodules 
were  surrounded  by  reddish  areas  of  consolidation, 
and  for  the  most  part  remained  discrete  ;  except  on 
the  dorsal  surfaces  of  the  caudal  lobes  the  nodules 
near  the  surface  caused  slight  projections  beneath 
the  pleura. 

The  fringes  around  the  margins  of  the  cephalic 
lobes  contained  a  few  small  tubercles. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
weighed  5  ozs.,  and  measured  6  in.  by  2  in.  by  1  in. ;  on 
section  the  cortex  showed  throughout  firm  pinkish 
translucent  tissue  surrounding  irregular  yellow 
caseous  islands  of  various  sizes. 

Anterior  to  the  caudal  gland  there  were  three 
glands,  the  largest  \\  in.  long,  which  on  section  re- 
sembled the  caudal  gland,  but  were  not  quite  so 
advanced  in  caseation  ;  the  gland  tissue  was  very 
cedematous. 

Still  further  forwards,  i.e.,  in  the  anterior  part  of 
the  dorsal  mediastinum,  there  were  three  large  glands, 
which  on  section  closely  resembled  the  caudal  gland. 
The  dorsal  mediastinal  glands  together  weighed  7  ozs. 

Bronchial  Glands. — The  saddle-shaped  left  bronchial 
gland  weighed  about  2  ozs.  ;  the  right  bronchial 
measured  \j  in.  by  1}  in.  by  \  in.  ;  both  were  tubercu- 
lous throughout  and  extensively  necrosed. 

The  peribronchial  glands  were  similarly  affected. 


Near  the  left  bronchial  gland  there  were  two  small 
cedematous  glands  which  contained  small  caseating 
nodules. 

Below  the  trachea,  in  front  of  the  heart,  there  were 
three  or  four  similar  glands. 

Just  within  the  entrance  to  the  thorax,  on  the  left 
side,  there  was  a  large  hard  gland    measuring  \'\  in. 
by  1£  in.  by  1  in.,  and  weighing  about  an  ounce ;  on 
section  dense,  firm  and  caseo-necrotic  throughout ; 
capsule  much  thickened. 

Near  this  gland  there  was  a  small  u'dematous 
gland,  containing  two  pea-sized  caseous  nodules  in  the 
cortex. 

On  the  right  side  there  were  two  glands  similar  to 
the  latter. 

The  glands  in  the  ventral  mediastinum  (lying  on 
the  sternum)  were  slightly  enlarged,  and  contained 
caseating  nodules. 

Pleura. — The  fringes  along  the  margins  of  the 
ribs  were  not  hypertrophied,  but  showed  here  and 
there  little  groups  of  transparent  granules,  which 
could  just  be  felt  with  the  finger.  The  parietal 
pleura  showed  also  three  loosely  attached  nodules 
each  the  size  of  a  split  pea. 

Diaphragm. — On  the  pleural  surface  of  the  central 
tendon  of  the  diaphragm  there  were  two  similar 
nodules  ;  around  the  margins  of  the  tendon  on  the 
right  side  the  fringes  snowed  small  transparent 
granules  as  on  the  ribs. ' 

The  caval  fold  of  pleura  presented  numerous  opaque 
foci. 

Tongue. — On  the  right  side  of  the  tongue,  near  the  root, 
the  mucous  membrane  showed  two  caseous  nodules, 
2  m.m.  in  diameter,  one  of  which  was  ulcerated. 

In  a  corresponding  position  on  the  left  side  there  was 
one  ulcerated  nodule. 

The  mucous  membrane  between  the  epiglottis  and  the 
base  of  the  tongue  showed  four  caseous  nodules,  one  of 
which  was  ulcerated. 

Palate. — On  the  under  surface  of  the  soft  palate  there 
were  two  pinhead-sized  caseating  nodules. 

Tonsils. — Each  tonsil  contained  several  caseating 
nodules. 

Thyroid. — The  thyroid  body  was  normal. 

Larynx. — The  mucous  membrane  of  the  larynx,  in  the 
thyroid  angle,  showed  a  caseous  tubercle. 

Intestines. — In  the  jejunum  and  duodenum  there  weie 
sparsely-scattered  pinhead-sized  caseous  tubercles  beneath 
the  mucuous  membrane  and  in  Peyer's  patches  ;  in  the 
ileum  they  were  much  more  numerous  ;  on  the  serous 
surface  two  or  three  tubercles  were  seen. 

The  mucuous  membrane  of  the  large  intestine,  particu- 
larly of  the  caecum,  was  closely  studded  with  slightly 
raised  congested  nodules  (enlarged  solitary  follicles), 
showing  minute  central  openings  and  caseous  centres. 

Gastric  Glands. — Were  enlarged,  their  cortices  being 
crowded  Avith  caseating  nodules. 

Mesenteric  Glands. — Were  all  much  enlarged  and 
extremely  cedematous  ;  those  in  the  anterior  two  thirds 
contain  d  isolated  caseous  nodules,  whilst  those  in  the 
posterior  third  were  closely  beset  with  nodules. 

Ileo-Colic  Glands,  Colic  Glands. — Were  all  verv  enlarged 
and  extensively  tuberculous,  caseating  tuberculous  masses 
occupying  practically  the  whole  of  the  cortices. 

Various  lymphatic  glands : 

All  the  undermentioned  glands  contained  in  their 
cortices  numerous  caseating  nodules,  ranging  from  2  to  3 
mm.  in  diameter  : 

Lumbar,  Ilio-Sacral,  Iliac  (nodules  not  so  numerous 
as  in  the  lumbar),  Renal,  Pudic,  Precrural,  Popliteal, 
Gluteal,  Ischiatic  (nodules  small),  Axillary.  Bight 
Prescapidar,  Right  Prepectoral,  Cervical,  Sublingual, 
Vertebral. 

In  the  Parotid,  Submaxillary,  Retro  pharyugea1  and 
Hyoid  glands  the  nodules  were  larger,  some  being  over 
5  mm.  in  diameter. 

The  pharyngeal  and  submaxillary  glands  were  in- 
te  sely  congested. 

Many  haemo-lymph  glands  contained  caseating  nodules. 
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Testicles,  Thyroid  Body,  Brain. — Were  normal.  Post- Pharyngeal   Glarul 

Intestine 


Numerous      tubercle 


Microscopical  Examination.  Jonsu,-         -         -         - 

y  Hcemo-Lymph  Gland      -         -             oacun. 

Smears  from  :  Prepectoral  Gland  {Emulsion)   ) 

Gall  Bladder — A  few  tubercle  bacilli.  Precrural  Gland. — A  few  tubercle  bacilli. 

Tongue  Nodule.— Fout  tubercle  bacilli.  Guinea-Pigs   Inoculated. 

Kidney      •        *             1  Moderate    number 'of  tubercle  Guinea-pig    1321,    inocluated    intraperitoneal ly,    and 

Laryngeal     JSodule    -     V     bacil]i  ^         t  '                         Guinea-pig    1320    inoculated    subcutaneously,    with    an 

Auricle      •                      )  emulsion  made  from  the  left  prepectoral  gland,  died  of 

Omentum. — Three  tubercle  bacilli.  general  tuberculosis  in  22  and  78  days  respectively.          ^  jj 
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CALF  248.    (Bull.) 

Subcutaneous  inoculation  of  culture  obtained  from  Calf  214. 

Dose  —50  milligrammes. 

Date  -March  23rd,  1905. 

Age     13  week?. 

Died— Ma v  Sth,  1005.     4G  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  March  23rd,  1905. 

A  week  after  inoculation  there  was  a  firm  infiltrating 
tumour  measuring  4  in.  by  2\  in.  by  1  in.  ;  the  left  pre- 
scapular  gland  was  about  3  in.  in  length. 

On  April  11th,  19  days  after  inoculation,  the  tumour 
■was  prominent,  firm,  and  pear-shaped  in  outline,  and 
measured  6  in.  by  3|  in.  in  superficial  area  ;  the  prescapular 
gland  was  5  in.  in  length,  and  the  spherical  prepectoral 
gland  could  just  be  felt. 

The  tumour  increased  still  further,  and  on  April  19th, 
27  days  after  inoculation,  measured  7  in.  by  3£  in  .;  the 
prepectoral  gland  was  the  size  of  a  marble  ;  the  coat  was 
rou^h,  but  beyond  this  there  were,  up  to  this  time,  no 
signs  of  ill-health. 


On  April  28th  the  respirations  were  visibly  increased, 
and  the  animal  appeared  to  be  losing  flesh.  It  then 
rapidly  got  worse,  the  respirations  continued  to  increase 
in  frequency,  and  were  finally  laboured  and  jerky. 
During  the  last  fortnight  there  was  marked  loss  in  flesh, 
and  the  animal  became  very  weak,  being  scarcely  aide,  for 
two  or  three  days  before  death,  to  rise  from  the  ground. 

Weights. 
During  the  first  part  of  the  experiment  there  was  a  gain 
in  weight.     From  April  19th  to  May  8th  the  calf  lost  1  qr. 
6  lbs. 


March  28th,  1905      - 
April  19th,  1905 
May  8th,  1905 

Loss  in  weight  from   March 
28th   to  May  8th 


cwt. 

(|TS. 

lbs 

0 

3 

21 

I 

0 

4 

0 

2 

26 

0        0 


23 


Temperature. 


42 

41 

40 
59 
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23  25  30 


/O 
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/S  20 


25 


30 
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5 


ijB 


CALF  249 
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POST-MORTEM  EXAMINATION. 

( 'arcass. — Emaciated. 

Local  Les  on. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  an  elongated  tumour,  which 
measured  6]  in.  vertically,  3  in.  from  before  backwards, 
tod  about  U  in.  in  greatest  thickness  ;  the  inferior  portion 
tapered  gradually,  terminating  in  the  loose  tissues  of  the 
neck  under  the  trachea.  The  tumour  was  composed  of 
dense  yellow  caseo-necrotic  tissue,  which  enclosed  in  the 
upper  half  an  irregular  cavity  filled  with  clear  serous  fluid  : 
the  internal  walls  of  the  cavity  were  shreddy,  soft  and 
necrotic.  The  skin  was  thoroughly  adherent  and  slightly 
thickened,  and  beset  with  small  congested  caseous  tuber- 
cles. The  muscles,  chiefly  under  the  upper  half  of  the 
tumour,  were  dense,  fibroid,  and  infiltrated  with  caseous 
nodules  of  various  sizes  for  a  depth  of  |  in. 

In  the  course  of  the  lymphatic  vessels  leading  to  the  pre- 
pectoral glands  there  were  some  pea-sized  caseous  nodules. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3|  in.  by  2{  by  1$  in.  On  section  it  consisted  through- 
out of  dense  pink  sh-yellow  caseated  tissue,  which  showed 
here  and  there  opaque  whitish  streaks  and  foci  of  begin- 
ning calcification  ;  the  capsule  was  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  was 

enlarged,  (edematous  and  deeply  congested.     In  the  cortex 

there  were  numerous  opaque  caseous  foci.     The  kidney - 

>h  iped  <jland  and  a  small  deeper  gland  contained  discrete 

saseal  ing  nodules. 

Cer  rival  Gland*. — A  gland  in  the  middle  of  the  neck 
on  the  left  side,  the  size  of  a  large  pea,  was  yellow  and 
us  throughout  ;  a  left  upper  cervical  gland  showed 
half  its  substance  occupied  by  a  yellow  caseous  mass,  and 
in  the  rest  discrete  caseating  nodules.  Other  cervical 
glands  on  the  left  side,  and  those  on  the  right,  were  a 
I  it  lie  enlarged,  and  contained  discrete  caseating  nodules. 


Abdomen : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  numerous  flattened  lenticular  caseating 
nodules,  the  largest  about  5  mm.  in  diameter  ;  most 
of  the  nodules  were  loosely  attached,  and  many  were 
deeply  hsemorrhagic  ;  they  were  most  numerous 
near  the  line  of  attachment  of  the  omentum  to  the 
rumen. 

On  the  small  omentum  there  were  numerous 
pinhead-sized  tubercles  and  one  or  two  nodules. 

There  were  two  lenticular  nodules  on  the  parietal 
peritoneum,  near  the  left  margin  of  the  ribs. 

Spleen. — Not  apparently  enlarged  ;  weighed  10  ozs. 
On  section  there  were  fairly  numerous  yellow  caseous 
tubercles,  ranging  from  1-5  to  2  or  2-5  mm.  in 
diameter. 

Kidneys. — Left  kidney  showed  on  the  surface  about 
ten  giey  tubercles  the  size  of  millet  seeds,  slightly 
opaque  in  the  centre.  On  section  similar  tubercles 
were  sparsely  scattered  throughout  the  depth  of  the 
cortex. 

,  The  right  kidney  contained  about  the  same  num- 
ber of  tubercles  as  the  left,  but  some  of  these  were 
about  twice  as  large. 

Suprarenal  Bodies. — Normal. 

Liver. — Substance  was  firm,  normal  in  colour. 
Scattered  evenly  over  the  surface  there  was  a  moder- 
ate number  of  flattened  slightly  raised  "  mushroomed  " 
caseating  nodules,  the  largest  about  4  mm.  in  diameter  ; 
on  the  posterior  surface  the  nodules  were  more  rounded 
than  on  the  anterior.  On  section  tubercles  ranging 
in  size  from  a  point  just  visible  to  about  1'5  mm.  in 
diameter  were  seen  throughout  the  liver  substance 
(the  tubercles  were  much  less  numerous  than  is 
usual  in  more  acute  cases). 
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Gall  Bladder. — Showed  three  submucous  caseous 
tubercles,  one  of  which  was  ulcerated. 

Portal  Glands. — Were  much  enlarged,  indurated 
and  consisted  practically  throughout  of  confluent 
caseating  nodules  and  masses. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  congested,  and  in  places  slightly  hypertrophied  ; 
they  contained  a  few  small  grey  tubercles  ;  there  were 
also  two  or  three  lenticular  nodules  similar  to  those  on 
the  omentum. 

There  were  a  few  similar  nodules  and  small  tubercles 
on  the  dorsal  mediastinal  pleura,  and  on  the  pleura 
covering  the  pericardium.  On  the  pleura  covering 
the  diaphragm  there  were  fairly  numerous  flattened 
nodules,  the  largest  5  mm.  in  diameter. 

Lungs. — The  cephalic  lobes,  the  right  middle  lobe, 
and  the  thin  antero-ventral  portions  of  the  caudal 
lobes,  were  extensively  consolidated  ;  they  were  not 
completely  airless,  the  dorsal  border  showed  only  here 
and  there  a  collapsed  lobule,  whilst  in  the  more  solid 
parts  there  was  seen  an  occasional  small  air-containing 
lobule.  In  the  caudal  lobes  irregular  dark  red  solid 
patches  were  seen  scattered  throughout,  surrounding 
groups  of  nodules.  Some  of  these  solid  areas  showed, 
besides  the  nodules,  numerous  minute  grey  foci. 

The  tissue  of  the  lungs  was  moderately  closely 
beset  with  caseating  nodules,  ranging  in  size  from 
1  to  2  or  3  mm.  in  diameter ;  in  the  small  anterior 
lobes  these  projected  slightly  under  the  pleura  ;  the 
larger  nodules  were  irregular  in  outline,  and  not 
definitely  circumscribed.  The  bronchi  in  the  conso- 
lidated lobes  were  filled  with  muco-pus. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  much  enlarged,  and  showed  the  cortex  composed 
of  firm  grey  tissue,  beset  with  irregular  yellow  patches 
and  foci  of  caseation. 

The  glands  anterior  to  this,  and  the  infra-tracheal 
glands,  were  enlarged  and  similarly  affected. 

Bronchial  Glands. — Resembled  the  mediastinal, 
but  were  p?rhaps  slightly  more  advanced  in  caseation. 

The  glands  in  the  caval  fold  of  pleura  resembled 
the  mediastinal,  but  were  not  so  advanced. 
Tonsils. — Contained  numerous  caseating  nodules,  some 
of  which  were  softened. 

The  corrugated  mucous  membrane  in  the  vault  of  the 


pharynx  was  studded  with  caseous  nodules,  and  almost  all 
the  lymphoid  follicles  at  the  sides  and  base  of  the  tongue 
were  enlarged  and  caseating. 

Larynx. — On  the  laryngeal  surface  of  the  epiglottis  there 
was  a  shot -sized  tubercle. 

Trachea. — Filled  with  white  froth.  The  mucous  mem- 
brane showed  a  number  of  small,  congested,  ulcerated, 
caseous  areas,  slightly  elevated  above  the  surface. 

Intestines. — The  long  Peyer's  patch  was  exceptionally 
closely  beset  with  caseous  nodules  up  to  2  mm.  in 
diameter  ;  they  were  moderately  numerous  in  the  rest  of 
the  small  intestine. 

All  the  solitary  follicles  in  the  largo  intestine  were 
enlarged  and  caseating. 

Mesenteric  Glands. — The  glands  at  each  extremity, 
particularly  the  posterior,  were  moderately  enlarged  and 
their  cortices  consisted  throughout  of  firm  grey  tissue, 
penetrated  with  a  yellow  caseous  network.  The  glands 
in  the  middle  of  the  mesentery  contained  more  or  less 
discrete  caseating  nodules. 

Gastric  Glands,  Colic  Glands. — Resembled  the  terminal 
mesenteric. 

Various  Lymphatic  Glands  : 

Celiac. — Were  enlarged,  firm,  and  composed  of 
pinkish  translucent  tissue,  which  surrounded  irregular 
yellow  caseous  patches. 

Lumbar,  Renal. — Were  slightly  less  affected  than 
the  cceliac. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Iliac, 
Ilio-Sacral.  Pudic,  Right  Prescapular,  Right  Pre- 
pectoral,  Axillary,  Ventral  Mediastinal,  Vertebral. — 
Were  crammed  with  firm  yellow  caseous  nodules,  up 
to  3  and  4  mm.  in  diameter. 

Submaxillary,  Retropharyngeal,  Parotid. — Were  en- 
larged, and  packed  with  confluent  caseating  nodules. 
Most  of  the  hsemo-lymph  glands  contained  caseous 
nodules. 
Bladder.  — Normal. 

Testicles. — One  testicle  contained  a  caseous  tubercle. 
Eyes. — Normal. 

Microscopical  Examination. 

Colon. — Very  numerous  tubercle  bacilli. 

Gall  Bladder  ] 

Tongue  \  Moderately  numerous  tubercle  bacilli. 

Testicle  J 


01 


VIRUS   B   IV. 


July  29,  1903. 


MESENTERIC  GLANDS. 


The  glands  were  obtained  from  a  cow  which  had  lesions  of  the  pharyngeal  glands  and  foci  of 
tuberculous  bronchopneumonia  in  the  lungs.  The  mesenteric  glands  were  slightly 
enlarged  and  contained  caseo-calcareous  masses. 
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Calf  118. 

Subcutaneous  Inoculation  of  11  cubic  centimetres  of  an  emulsion  made  from  the  original  material. 

Number  of  Bacilli  Inoculated— 11,156,200. 

Date— July  30th,  1903. 

Age — 8  weeks. 

Weight — 2  qrs.  25  lbs. 

Killed — November  7th,  1903.     100  days  after  inoculation. 


Clinical  History. 

The  local  lesion  attained  its  maximum  size  (5  in.  by 
2 J  in. )  about  three  weeks  after  inoculation,  and  was  slightly 
raised  and  pear-shaped  in  outline  ;  it  then  gradually 
dwindled  in  size  and  finally  measured  3  in.  by  2  in.  by 
about  \  in. 

The  prescapular  gland  slowly  enlarged  until  the  end 
of  the  first  month,  when  it  measured  4£  in.  by  2\  in.  ; 
it  then  became  smaller. 

Temperature. 

The  temperature  was  slightly  raised  on  the  7th  and 
8th  days  after  inoculation  (highest  39  '6°C.),  and  again 
from  the  20th  to  the  23rd  (highest  40'0oC.). 

During  the  rest  of  the  experiment  the  temperature 
was  normal,  with  the  exception  of  a  sharp  rise  on  October 
15th  to  40  -%°Q,. 

This  rise  of  temperature  was  accompanied  by  an 
attack  of  diarrho?a  ;  otherwise  there  were  no  constitu- 
tional symptoms  throughout  the  experiment. 

Tuberculin  Test. 

October  21st,  1903.  Positive.  Rise  of  temperature, 
1-8°C. 

September  3rd,  1903.  Positive.  Rise  of  temperature, 
0-9°C. 

Weights. 
The  calf  was  weighed  every  week,  and  each  week  showed 
an  increase  in  weight. 

qrs.  lbs. 
July  31st,  1903        -         -         -         -     2    25 
November  3rd,  1903        -         -         -     5       7 
Gain  in  weight      -         -         -     2     10 
Average  weekly  increase        -  4*86 

POST-MORTEM  EXAMINATION. 

Carcass. — Condition  moderately  fat. 

Lcca1  Lesion. — In  the  subcutaneous  tissues  in  front  of 
the  left  shoulder  there  was  a  flattened  tumour,  3  in.  by 
2  in.  by  about  £  in.  The  skin  over  it  was  intact.  When 
divided  it  was  seen  to  be  adherent  to  the  aponeurosis  of 
the  muscle  on  which  it  lay,  and  to  consist  of  fibroid 
tissue  closely  beset  with  firm  yellow  caseous  nodules, 
appreciably  calcareous.  In  the  subcutaneous  tissue  at  the 
lower  end  of  the  growth  there  was  a  collection  of  yellow 
calcareous  nodules  from  2  to  5  mm.  in  diameter.  Two 
or  three  nodules  were  seen  embedded  in  the  muscle. 

Left  Prescapular  Gland. — Weighed  about  2  ozs.,  and 
measured  2J  in.  by  1  \  in.  by  1  in.  On  section  it  consisted 
throughout  of  dense  greyish  caseating  tissue,  gritty  from 
calcification  ;  the  more  calcareous  parts  had  a  slight 
yellow  tinge. 

Left  Prepectoral  Glands. — The  superficial  prepectoral 
gland  on  the  same  side  (size  of  a  French  bean)  showed 
several  minute  yellow  gritty  foci ;  two  deeper  prepectoral 
glands  were  normal. 

Cervical  Glands. — A  gland  on  the  left  side  of  the 
trachea,  in  the  middle  of  the  neck,  the  size  of  a  filbert, 
was  entirely  caseous  and  calcareous.  The  gland  on  the 
opposite  side,  the  size  of  a  pea,  was  unaffected. 

Abdomen : 

Omentum  and  Peritoneum. — Normal. 

Spleen. — 7  ozs.  Normal  on  surface  ;  contained  in 
the  parenchyma  one  yellow  gritty  tubercle  2  mm.  in 
diameter. 

Liver. — Weighed  3  lbs.  5  ozs.  Surface  normal. 
In  tlie  depth  of  the  substance  there  was  one  pearly 
grey  tubercle,  with  a  cpacous  centre,  the  size  of  a 
millet  stod. 


Hepatic  Lymphatic  Glands. — In  one  of  the  hepatic 
glands  there  was   a  caseous   and  gritty  tubercle  2*5 
mm.  in  diameter.     Three  other  glands  normal. 
Kidneys  : 

Right. — 5  ozs.  Normal  on  the  surface  and  on 
section. 

i       Left. — 5    ozs.     Normal    on    the    surface      and   on 

section. 
Suprarenal  Bodies. — Normal. 
Intestines. — Normal  throughout. 
Gastric,  Mesenteric  and  Colic  Glands. — Normal. 
Thorax : 

Lungs. — Sparsely  scattered  throughout  the  lungs 
were  calcareous  nodules,  containing  very  little  caseous 
material,  ranging  in  size  from  1*5  to  5  mm.  in 
diameter.  Most  of  the  ncdules  were  seen  on  the 
surface  beneath  the  pleura;  they  had  a  gre3r 
translucent  appearance.  The  largest  one  projected 
slightly,  and  was  surrounded  by  a  red  congested 
zone.  The  total  number  was  not  more  than 
twelve  in  each  lung. 

The  long  mediastinal  gland  was  not  obviously 
enlarged,  and  contained  one  yellow  calcareous 
nodule  8  mm.  in  diameter. 

The  gland  anterior  to  this  contained  two  similar 
nodules  4  m.m.  in  diameter.  A  gland  more  anterior 
still  showed  about  ten  caseous  and  calcareous  nodules. 
The  two  latter  glands  were  distinctly  enlarged. 

Right  and  Left  Bronchial  Glands. — Were  also 
slightly  enlarged,  and  contained  several  caseous 
and  calcareous  nodules. 

An  anterior  mediastinal  gland  on  the  left  side 
(at  the  opening  of  the  thorax)  was  enlarged  to  the 
size  of  a  filbert,  and  was  caseous  and  calcareous 
almost  throughout. 

The  gland  on  the  opposite  side,  the  size  of  a  large 
pea,  showed  no  visible  tubercle. 

Costal  and  Diaphragmatic  Pleura. — Normal. 
Heart  and  Pericardium. — Normal. 

Mammary     Gland  and     Supramammary    Lymphatic 
Glands. — Normal. 
Uterus. — Normal. 

Tongue,  Pharynx,  Larynx  and  Tonsils. — NormaL 
Posterior     Pliaryngeal,     Submaxillary    and    Parotid 
Glands.  — Normal. 
Various  I/jjmphatic  Glands  : 
Left  Precrural. — Normal. 
Two  Right  Precrural.— Normal. 
Right  and  Left  Popliteal. — Normal. 
Right  and  Left  Ischiatic. — Normal. 
Right  and  Left  Gluteal. — Normal. 
Right  and  Left  Iliac. — Normal. 
Right  and  Left  Lumbar. — Normal. 
Right  and  Left  Axillary. — Normal 
Right  Prescapular. — N  ormal.     v 
Right  Prepectoral. — Normal. 

Microscopical  Examination. 
Smears  from : 

Emulsion  (see  below). — A  few  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 
Liver. — One  tubercle  bacillus. 
Hepatic  Lymphatic  Gland. — No  tubercle  bacilli. 
Guinea-pigs  Inoculated. 
Four  guinea-pigs  inoculated    with    an  emulsion  made 
from    the  left  prescapular  gland  died  of  general  tuber- 
culosis 
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CALF  120. 

Subcutaneous  Inoculation  of  11  cubic  centimetres  of  an  emulsion  made  from  the  original  material. 

Number  of  Tubercle  Bacilli  Inoculated— 11,156,200. 

Date— July  30th,  1903. 

Age — 8  weeks. 

Weight — 3  qrs.  5  lbs. 

Killed— October  30th,  1903.     92  days  after  inoculation. 


Clinical  History. 

Nineteen  days  after  inoculation  there  was  a  raised 
tumour  3  in.  by  1 1  in. ;  the  prescapular  gland  was  enlarged 
and  measured  about  2£  in.  in  long  diameter. 

The  local  tumour  slowly  increased  in  size,  and  on 
October  14th  measured  5  in.  by  3 \  in.  by  2  in.,  and  was 
prominent,  firm  and  closely  adherent  to  the  skin.  Sub- 
sequently the  tumour  diminished  slightly  in  size.  The 
prescapular  gland  increased  in  size  until  the  end  of  the  fifth 
week,  when  it  was  5  in.  in  long  diameter,  and  then  became 
smaller. 

The  general  condition  of  the  calf  was  good  throughout 
the  experiment,  and  no  signs  of  ill-health  were  observed 

Temperature. 

The  temperature  began  to  rise  on  the  21st  day  after 
inoculation,  and  there  was  some  irregular  fever  for  about 
a  month  (maximum,  40-4°C)  ;  during  the  remainder  of  the 
experiment  the  temperature  was  normal. 


Weights. 

July  28th,  1903   - 
October  27th,  1903 

Gain  in  weight 

Average  weekly  increase 


qrs. 
3 
5 
2 
0 


lbs. 

5 

10 

5 

4-7 


October 
2'5°C. 


21st, 


Tuberculin  Test. 
1903.     Positive.     Rise 


of   temperature 


POST-MORTEM   EXAMINATION. 
Condition. — Moderately  good. 
At  the  Seat  of  Inoculation. — There  was  a  tumour  3£  in. 


by  2^  in.  by  lj  in. 
not  ulcerated. 


the  skin  was  intimately  adherent,  but 


On  section  the  tumour  was  very  fibroid  and  beset  with 
nodules:  in  the  centre  the  nodules  were  confluent,  and 
formed  small  greyish-white  masses  containing  opaque 
yellowish  white  foci ;  calcareous  grains  could  be  detected  in 
the  caseous  areas,  particularly[in  those  around  the  margins 
of  the  mass  ;  in  other  parts  of  the  tumour  the  nodules 
were  discrete,  yellow  and  calcareous.  The  growth  was 
adherent  to  the  superficial  muscle,  in  which  were  numerous 
nodules  ;  those  at  the  lower  end  of  the  tumour  were 
grouped  together  to  form  little  masses,  which  on  section 
were  pinkish  and  translucent,  and  showed  caseous  and 
calcareous  foci. 

Prolonged  from  these  masses  to  the  prepectoral  glands 
there  were  thickened  lymphatic  vessels,  which  here  and 
there  presented  caseous  nodules. 

The  Left  Prescapular  Gland. — Measured  3|  in.  by  2  in.  by 
1 J  in.,  and  weighed  3  ozs.  On  section  it  consisted  through- 
out of  dense  pinkish  grey  tissue,  in  which  could  be  seen 
little  opaque  yellowish  white  foci ;  these  foci  contained 
minute  calcareous  grains  ;  the  capsule  was  very  thickened. 

Left  Prepectoral  Gland,  into  which  the  thickened 
lymphatic  vessels  were  traced,  was  about  the  size  and 
shape  of  a  small  walnut.  On  section  the  cortex  was  com- 
posed of  dense  tissue  similar  to  that  in  the  prescapular 
gland ;  the  central  parts  were  yellower  and  more 
calcareous. 

A  second  gland  close  to  the  above,  but  more  deeply 
placed,  contained  in  the  cortex  about  a  dozen  small  caseous 
tubercles,  gritty  from  calcification. 

Left  Axillary  Gland — Normal. 

Abdomen. 
Peritoneum. — On  the  peritoneum  covering  the  floor  of  the 
abdomen  there  was  a  number  (30-40)  of  pearly  translucent 


hemispherical  tubercles  from  1  to  4  mm.  in  diameter. 
Similar  bodies  were  seen  on  the  serous  surface  of  the 
rumen. 

The  peritoneum  along  the  margins  of  the  diaphragm 
showed  some  delicate  villous  growths. 

Spleen. — Weighed  9  ozs.  Normal  on  the  surface.  The 
pulp  contained  six  yellow  nodules  3  to  4  mm.  in  diameter, 
slightly  gritty  from  calcification. 

Liver. — Weighed  3  lbs.  5  ozs.  On  the  anterior  surface 
were  seen  five  nodules  3  to  5  mm.  in  diameter;  one  pro- 
jected slightly,  and  its  flattened  surface  was  covered  with  a 
soft  fibrous  outgrowth  ;  the  others  were  embedded  in  the 
parenchyma.  On  section  each  had  a  dense  translucent 
periphery  and  a  3?ellowish  calcareous  centre.  In  the 
depth  of  the  liver  substance  there  were  about  half  a  dozen 
similar  nodules. 

Two  of  the  hepatic  lymphatic  glands  each  contained  a 
caseous  tubercle  the  size  of  a  No.  4  shot. 

Kidneys. — Each  weighed  8  ozs.  and  was  normal  on  the 
surface  and  on  section. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Pleura — The  pleura  covering  the  upper  half  of  th? 
diaphragm  presented  a  series  of  prominent  soft  reddish 
granulations  half  an  inch  broad ;  these  were  arranged 
along  the  margin  of  the  muscle  near  its  insertion  into  the 
tendon,  and  contained  minute  greyish  points. 

Similar  granulations  occurred  along  the  margins  of  the 
last  few  ribs.  Finer  and  paler  granulations  were  een 
along  the  margins  of  the  anterior  ribs  and  on  the  central 
tendon  of  the  diaphragm. 

The  mediastinal  pleura  was  covered  with  a  thin  layer 
of  reddish  granulations.  Similar  granulations  were  seen 
on  the  pericardium  reflected  over  the  great  vessels. 

On  the  left  side  there  was  a  flattened,  loosely  pedun- 
culated congested  body  half  an  inch  in  diameter,  contain- 
ing caseous  areas.  On  the  right  side  there  was  a  caseous 
tubercle  the  size  of  a  wheat  grain,  connected  to  the  ribs  by 
a  strand  of  fibrous  tissue  nearly  an  inch  long. 

Lungs. — Uniformly  scattered  throughout  the  lungs  was 
a  number  of  greyish  tubercles  (about  thirty-six  in  each) 
ranging  in  size  from  2  mm.  up  to  5  mm.  in  diameter  ;  al  I 
were  yellow  and  calcareous  in  the  central  parts. 

In  addition  there  were  three  nodules,  each  about  1  cm. 
in  diameter,  one  in  the  right  cspha'.ic  lobe,  and  two  in  the 
left  posterior  lobe ;  each  occupied  part  of  a  lobule  and  had 
softened  gritty  contents ;  one  of  the  latter  projected  on 
the  surface. 

The  fringes  along  the  margins  of  the  lungs  were  slightly 
hypertrophied  but  did  not  contain  tubercles. 

Thoracic  Lymphatic  Glands. — The  long  posterior  media- 
stinal gland  measured  4  in.  by  \\  in.,  and  contained 
several  calcareous  masses  and  numerous  small  yellow 
calcareous  tubercles. 

Other  mediastinal  glands  and  the  left  bronchial  gland 
were  also  enlarged,  and  contained  numerous  yellow  gritty 
tubercles.  The  right  bronchial  gland,  \\  in.  by  1  in.. 
was  caseous  and  calcareous  throughout. 

Some  small  glands  along  the  oesophagus  showed  little 
caseous  gritty  tubercles. 

Ventral  Mediastinal  Glands. — Normal. 

Heart,  Muscle  and  Endocardium. — Normal. 

Tongue. — Normal. 

Larynx.  — Normal . 

Pliar  yn  x. — Normal 

Tonsils.  — Normal. 

Intestines. — Norma!  throughout. 
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M(se  iteric  G'aids. — A  g'and  situatei  n  ar  the  centre 
of  the  niesenta-y  contained  caseous,  slightly  gritty  t  ubercle, 
3  mm.  ia  dia-neter. 

Colic  Glands      \  vomi„i 
Gastric  Glands  ) 

Various  Lympathic  Glands  : 

Left  Popliteal. — Contained  a  caseous,  slightly  gritty 
tubercle  2  mm.  in  diameter. 

Bight  and  Left  Post-pharyngeal. — Normal. 
Bight  and  Left  Submaxilliary. — Normal. 
Bight  and  Left  Parotid. — Normal. 
Bight  and  Il'ac. — Normal. 
Bight  and  Left  Lumbar. — Normal. 
Bight  and  Left  Gluteal. — Nonr.al. 
Bight  aid  Left  Ischialic. — Normal. 


Left  P.  ec  vrdl. — Norma-. 

Bight  Precrvral        )  En'arged  soft  and  oedema  to  is 
V      (recent  tuberculin  test) ;   no 
Bight  Prescapu'ar    \       tuberculosis. 

Miscroscopical  Examination  (Smear  Preparations). 

The    Emulsion    (see    below). — Numerous    tubercle 
bacilli. 

Mesenteric  Gland. — One  tubercle  bacillus. 

Popliteal  Gland. — No  tubercle  bacilli. 

Liver. — A  few  tubercle  bacilli. 

Animd's  Inoculated. 

Two  calves  (Nos.  138  and  140)  and  five  guinea-pig? 
"were  inoculated  with  an  emulsion  mads  from  the  left 
prescapular  gland. 

All  the  Guinea-pigs  died  of  general  tuberculosis. 
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CALF  140. 

This  calf  was  inoculated  subcutaneously  on  six  different  occasions  ;    the  first  inoculation  was  made  with  a  tissue 
emulsion  ;  the  rest  with  culture  derived  from  the  original  material  of  Virus  B.  IV. 

Primary  Inoculation— October  30th,   1903.     0-72  cubic  centimetres,  containing  100,000  tubercle    bacilli,    of 
an  emulsion  made  from  the  prescapular  gland  of  Calf  120. 

Second  Inoculation — April  7th,  1904.      25  milligrammes  of  culture  derived  from   the  original  material   of   Virus 
B.  IV. 

Third  Inoculation — June  23rd,  1904.      50  milligrammes  of  culture  derived  from  the  original  material  of  Virus 
B.  IV. 

Fourth  Inoculation — November  1st,  1904.      1  milligramme  of  culture  derived  from    the    original    material  of 
Virus  B.  IV. 

Fifth  Inoculation — February  23rd,  1903.      100  milligrammes  of  culture   derived    from    the   original    material 
of  Virus  B.  IV. 

Sixth  Inoculation — May,  19th,  1905.      229  milligrammes  of  culture  derived  from  the  original  material  of  Virus 
B.  IV. 

Killed — June  30th,  1905.     609  days  after  the  primary  inoculation. 


Clinical  History. 
Primary  Inoculation. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  30th,  1903  ;  its  age  was  fifteen  and 
a  half  weeks. 

A  fortnight  after  inoculation  there  was  a  small  sub- 
cutaneous thickening,  the  size  of  a  French  bean ;  the 
prescapular  gland  was  not  appreciably  enlarged.  The 
local  lesion  gradually  increased  in  size,  and  on  November 
30th,  31  days  after  inoculation,  was  of  about  the  size  and 
shape  of  a  pigeon's  egg  ;  the  prescapular  gland  was  in- 
durated and  enlarged,  measuring  3  in.  in  long  diameter. 
The  tumour  softened  and  then  gradually  dwindled  in  size  ; 
towards  the  end  of  the  experiment  it  was  not  larger  than  a 
broad  bean  ;  the  left  prescapular  gland  also  became  much 
reduced  in  size.  The  general  health  of  the  animal  was 
unaffected  by  this  inoculation. 

The  temperature  during  the  first  73  days  was  normal  ; 
on  the  seventy-fourth  day  it  rose  to  39-5°C.  and  on 
the  seventy-sixth  to  40-3°C. ;  it  then  fell  and  remained 
normal  until  the  calf  received  the  second  inoculation. 

Culture  Inoculations. 

On  April  7th,  1904,  159  days  after  the  first  inoculation, 
the  calf  was  inoculated  on  the  right  side  of  the  neck 
with  25  mg.  of  culture  derived  from  the  original  material 
of  Virus  B.  IV.  A  hot,  tender  cedematous  swelling  de- 
veloped at  the  seat  of  inoculation,  which  at  the  end  of  four 
days  had  grown  to  a  very  large  size  (10  in.  by  4  in.)  ex- 
tending into  the  d(  wlap  ;  at  the  same  time  there  was  a  pericd 
of  high  temperature  (maximum  41'5°  O),  with  marked  con- 
stitutional disturbance,  lasting  four  days.  The  symptoms 
quickly  abated,  and  the  oedema  slowly  subsided  ;  a  firm 
tumour  remained,  however,  which  subsequently  dimin- 
ished gradually  in  size  and  became  softened  and  globular  ; 
at  the  end  of  the  experiment  it  was  about  the  size  of  a 
hen's  egg.  The  right  prescapular  gland  enlarged  and 
then  diminished  in  size,  but  was  for  a  long  time  felt  to  be 
distinctly  larger  than  the  left  prescapular  gland. 

A  control  calf,  No.  142,  was  inoculated  afe  the  same  time 
as  Calf  140  with  12*5  mg.  of  the  same  culture,  i.e.,  half 
the  dose  given  to  Calf  140;  the  animal  was  kilbd  in  a 
dying  condition  60  days  after  inoculation  and  showed 
severe  general  tuberculosis. 

On  April  15th,  1904,  8  days,  after  the  inoculation  of  cul- 
ture, Calf  140  was  tested  with  tuberculin,  1*5  cc.  being 
inoculated  into  the  right  flank.  The  temperature  rose 
2*6°  C.  and  a  flat  cedematous  local  swelling  developed. 
This  test  was  performed  to  see  whether  the  animal  would 
react  to  tuberculin  a  short  time  after  the  intense  reaction 
to  the  culture  inoculation.  A  reaction  was  obtained  to 
tuberculin  not  only  on  this  occasion  but  also  on  three  sub- 
sequent occasions,  on  April  18th,  April  22nd,  and  April 
26th,  the  temperature  rising  respectively  2*4,  1*7,  and 
2*3  degrees  Centigrade  ;  on  each  occasion  there  was 
some  local  oedema,  but  there  were  no  constitutional 
symptoms. 

On  June  2nd,  1904,  56  days  after  the  last  inoculation, 
the  calf  was  inoculated  in  the  subcutaneous  tissues  of  the 
right  flank  with  50  mg.  of  culture  derived  from  the  original 
material  of  Virus  B.  IV. 


Six  hours  after  inoculation  there  was  a  tender,  flattened 
cedematous  swelling  which  at  the  end  of  24  hours  covered 
a  larger  area,  but  was  not  so  prominent.  The  tempera- 
ture began  to  rise  six  hours  after  inoculation  and  attained 
its  maximum  (41°  C.)  at  the  twelfth  hour  ;  it  then  gradually 
fell,  and  three  days  later  had  returned  to  the  norma!. 

The  oedema  gradually  disappeared,  but  for  a  long  time 
there  was  a  slightly  elevated  circular  swelling,  3  in.  in 
diameter  ;  this  softened,  and  on  August  28th  a  small 
opening  appeared  in  the  skin  through  which  thick  caseo- 
pus  was  discharged.  The  right  precrural  gland  became 
slightly  enlarged  and  then  slowly  diminished  in  size. 

Twenty-four  hours  after  this  second  inoculation  of  cul- 
ture a  little  of  the  oedema  fluid  was  withdrawn  from  the 
centre  of  the  swelling  ;  examined  under  the  microscope  it 
showed  numerous  tubercle  bacilli  and  very  few  leucocytes  ; 
many  of  the  leucocytes,  however,  contained  bacilli,  sornr- 
two  or  three,  others  large  clumps,  but  most  of  the  bacilli 
were  unconnected  with  cells.  On  September  23rd,  1904, 
113  days  alter  the  inoculation,  a  guinea-pig  was  inoculated 
intraperitoneally  with  some  of  the  pus  discharged  from 
the  tumour  ;  the  pus  showed  numerous  well-stained 
tubercle  bacilli,  mostly  in  clumps,  and  no  cellular  elements  ; 
the  guinea-pig  was  killed  90  days  after  inoculation  and 
showed  a  chronic  form  of  general  tuberculosis. 

On  October  4th,  7th,  20th,  and  26th,  1904,  the  calf  was 
tested  with  tuberculin  ;  on  the  first  and  last  occasions  there 
was  a  well-marked  reaction  ;  on  the  second  and  third  the 
temperature  rose  only  slightly. 

On  November  1st,  1904,  152  days  after  the  last  inocula- 
tion, 1  mg.  of  culture  from  the  original  material  of  Virus 
B.  IV.  was  inoculated  beneath  the  skin  of  the  left  flank. 
On  the  next  day  there  was  a  slight  thickening  which  in- 
creased on  the  following  day  to  a  patch  a  little  less  than  the 
palm  of  one's  hand.  This  swelling  gradually  diminished 
in  size,  and  at  the  termination  of  the  experiment  was 
fe't  merely  as  a  slight  subcutaneous  thickening.  There 
was  no  rise  of  temperature  following  this  inoculation 
of  culture,  and  the  precrural  gland  was  not  perceptibly 
enlarged. 

On  November  15th,  1904,  a  fortnight  after  the  last 
inoculation  of  culture,  3  '0  cc.  of  tuberculin  were  inoculated 
subcutaneously  ;  the  temperature  rose  1  -2°  C. 

On  January  3rd,  1905,  it  was  tested  again  with  tuberculin 
a  dose  of  3*0  cc.  being  injected  subcutaneously;  the 
temperature  began  to  rise  between  the  third  and  sixth 
hours  and  at  the  ninth  hour  registered  40  •  8 ;  the  maximum 
temperature  preceding  the  test  was  39°  C.  ;  the  temperature- 
then  fell  and  in  twenty-four  hours  was  normal. 

On  February  23rd,  1905,  the  calf  was  inoculated  in  the 
subcutaneous  tissues  of  the  right  flank  with  100  mg.  of 
culture  from  the  original  material  of  Virus  B.  IV.  Twelve 
hours  afterwards  the  temperature  rose  to  40 '4°  C.  (the 
maximum),  and  there  were  marked  constitutional  symp- 
toms (increased  respiration,  loss  of  appetite,  and  rough 
coat).  At  the  seat  of  inoculation  18  hours  afterwards 
there  was  a  slightly  raised  tender  cedematous  swelling 
which  did  not  exceed  in  diameter  the  palm  of  one's  hand  ; 
on  the  next  day  the  swelling  was  smaller  and  the  symptoms 
had  subsided ;  the  swelling  continued  to  shrink  and 
became  very  hard  ;  later  on  it  underwent  softening.  The 
right  precrural  gland  became  distinctly  enlarged. 
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Forty  hours  after  the  culture  was  inoculated  a  small 
quantity  of  oedema  fluid  was  withdrawn  from  the  centre  of 
the  swelling  ;  smear  preparations  showed  numerous  tubercle 
bacilli,  but  very  few  cells,  and  in  none  of  these  could  it  be 
definitely  said  that  bacilli  were  present.  Eleven  days  after 
the  inoculation  of  culture  a  syringe  needle  was  pushed 
into  the  centre  of  the  swelling  and  some  shreddy  fibrinous 
pus  was  withdrawn  ;  this  contained  numerous  tubercle 
bacilli,  a  good  many  of  which  were  found  inside  leucocytes. 

On  May  19th,  1905,  85  days  after  the  last  inoculation 
of  culture,  229  mg.  of  culture  from  the  original  materia] 
of  Virus  B.  IV.  were  inoculated  in  the  subcutaneous 
tissues  of  the  left  flank.  The  temperature  rose  to  40  '9°  C. 
14  hours  after  inoculation,  remained  high  for  more  than 
two  days,  and  then  fell  to  the  normal. 

At  the  seat  of  inoculation  at  the  end  of  24  hours  there 
was  a  flat  oedematous  thickening ;  three  days  later  there 
was  fairly  widespread  oedema  with  very  ill-defined 
margins  ;  six  days  after  inoculation  there  was  a  slightly 
raised  hard  flat  tumour,  measuring  about  6  in.  by  4  in., 
which   subsequently  slowly  diminished   in   size. 

The  temperature  in  the  intervals  between  the  reactions 
produced  by  the  inoculation  of  culture  and  tuberculin 
preserved  an  almost  uniformly  normal  level.  On  two 
occasions  only,  May  8th-9th  and  July  22nd-25th,  1904,  just 
before  and  after  the  second  inoculation  of  culture  was 
there  any  marked  pyrexia,  the  highest  temperature 
recorded  on  these  occasions  being  40*3  and  40  '5°  C. 

List  of  Culture  and  Tuberculin  Inoculations. 

April  7th,  1904.  25  mg.  culture.  Rise  of  temperature 
2-6°  C. 

April  15th,  1904.  1*5  cc.  tuberculin.  Rise  of  tem- 
perature 2  •  6°  C. 

April  18th,  1904.  1*5  cc.  tuberculin.  Rise  of  tem- 
perature 2-4°  C. 

April  22nd,  1904.  l-5  cc.  tuberculin.  Rise  of  tem- 
perature 1-70C. 

April  26th,  1904.  1*5  cc.  tuberculin.  Rise  of  tem- 
perature 2-3°  C. 

June  22nd,  1904.  50  mg.  culture.  Rise  of  tempera- 
ture 2- PC. 

October  4th,  1904.  1*5  cc.  tuberculin.  Rise  of 
temperature  1  •  6°  C. 

October  7th,  1904.  2-0  cc.  tuberculin.  Rise  of 
temperature  0  •  9°  C. 

October  20th,  1904.  2-0  cc.  tuberculin.  Rise  of 
temperature  0*5°  C. 

October  26th,  1904.  2-0  cc.  tuberculin.  Rise  of 
temperature  1  •  7°  C. 

November  2nd,  1904.  1*0  mg.  culture.  No  rise  of 
temperature. 

November  15th,  1904.  3"0  cc.  tuberculin.  Rise  of 
temperature   1  •  6°  C. 

January  3rd,  1905.  3*0  cc.  tuberculin.  Rise  of 
temperature    1  •  8°  C. 

February  23rd,  1905.  100  mg.  culture.  Rise  of 
temperature  1  •  4°  C. 

May  19th,  1905.  229  mg.  culture.  Rise  of  tempera- 
ture 2-0°  C. 


Weights. 

From  the  beginning  of  the  experiment  up  to  July  19th, 
1904,  there  was  practically  a  steady  increase  in  weight. 
From  July  19th,  1904,  to  August  16th,  1904,  the  calf  lost 
2  qrs.  4  lbs.  ;  from  August  16th  to  23rd,  1904,  there  was 
a  gain  in  weight  of  28  lbs.  ;  then  until  September  20th, 
1904,  the  weight  was  more  or  less  stationary.  During 
this  time  the  animal  became  perceptibly  thinner  and 
seemed  to  be  losing  ground ;  he  picked  up,  however,  and 
from  September  20th,  1904,  until  the  end  of  the  experi- 
ment showed  a  steady  progressive  increase  in  weight. 


cwts.     qrs.     lbs. 


November  3rd,  1903       - 
Julv  19th,  1904      - 
August  16th,  1904 
Augtwt  23rd,  1904- 
September  20,  1904 

.Juno  29)h,  1905      - 

Gain  in  weight  during  the 

experiment     - 
Rate  of  gain  per  week 


1 

1 

13 

3 

3 

21 

8 

1 

17 

3 

2 

17 

3 

2 

14 

i 

0 

12 

r, 

2 

27 

0 

0 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  very  good  condition. 

On  the  left  side  of  the  neck  at  the  site  of  the  inoculation 
of  the  tissue  emulsion  there  was  a  cyst  a  little  larger  than 
a  sparrow's  egg,  with  fibrous  walls,  lined  internally  with 
brownish  granulation  tissue,  and  yellow  gritty  caseo- 
purulent  contents. 

'  The  left  prescapular  gland  measured  2£  in.  by  1  in.  by 
about  |  in.  ;  on  section  towards  one  extremity  there 
wa3  a  nodule  the  size  of  a  swallow's  egg,  composed  of 
thick  gritty  caseo-pus  surrounded  by  a  thin  fibrous  wall ; 
the  cortex  of  the  gland  between  this  nodule  and  the 
capsule  was  replaced  by  cicatricial  fibrous  tissue  which 
caused  a  puckering  of  the  surface.  The  cortex  at  the 
opposite  extremity  of  the  gland  contained  two  small 
tubercles  with  soft  yellow  centres  and  fibrous  margins. 

At  the  site  of  the  first  inoculation  of  culture  on  the 
right  side  of  the  neck  there  was  a  tumour  the  size  of  a 
pigeon's  egg,  which  on  section  was  found  to  be  a  cyst  with 
very  thick  fibrous  walls  and  thick  yellow  gritty  purulent 
contents  ;  the  cyst  was  lined  internally  with  a  layer  of 
congested  granulation  tissue. 

The  right  prescapular  gland  measured  2|  in.  by  1J  in. 
by  £  in.  ;  on  section  the  tissue  was  firm  but  no  tubercles 
were  seen. 

The  prepectoral  glands  on  both  sides  appeared  normal. 

In  the  subcutaneous  tissues  of  the  left  flank  there  was 
a  nodule,  the  size  of  a  filbert  (third  inoculation  of  culture), 
composed  of  brownish  translucent  tissue  containing  small 
cavities  filled  with  thin  brownish,  yellow,  slightly  gritty 
caseo-pus. 

A  little  in  front  of  the  latter,  at  the  site  of  the  fourth 
inoculation  of  culture,  there  was  a  tumour  consisting  of 
two  parts  which  communicated  one  with  the  other  by 
a  short  canal ;  the  larger  portion  measured  3  in.  by  2|  in. 
by  1  in.,  and  showed  on  section  in  the  centre  irregular 
caseo- necrotic  masses  bathed  in  yellow  caseo-pus  and 
around  the  margins  a  thick  layer  of  fibrous  tissue  ;  the 
smaller  portion  measured  1£  in.  by  1£  in.  by  a  little  over 
J  in.  ;    this  on  section  resembled  the  larger  portion. 

The  left  precrural  gland  measured  3  in.  by  1 J  in.  by 
§  in. ;  on  section  there  seemed  to  be  an  increase  in  inter- 
stitial connective  tissue,  but  no  tubercles  were  seen. 

In  the  subcutaneous  tissues  of  the  right  flank  there  was  a 
tumour  2  in.  bylj  in.  by}  in.  (second  culture  inoculation), 
which  on  section  was  found  to  be  a  cyst  with  yellowish - 
brown  gritty  caseo-purulent  contents  and  dense  fibrous 
walls  ;  the  latter  were  lined  internally  with  pale  granula- 
tion tissue.  The  other  lesion  on  the  right  was  over- 
looked. 

The  right  precrural  gland  measured  3  in.  by  1  in. 
by  a  little  over  J  in.  ;  on  section  at  one  extremity 
under  the  capsule  there  was  a  soft  yellow  tubercle  the 
size  of  a  pin's  head  ;  in  another  part  of  the  gland  there 
was  a  pinkish  translucent  fibroid  nodule  the  size  of  a 
pea  containing  yellow  foci,  some  gritty. 

Iliac  Glands  on  each  side  normal. 

Lumbar  Glands. — Normal. 

A  bdomen: 

Omentum  and  Peritoneum. — Normal. 

The  Spleen. — Contained  two  tubercles,  the  size  of  a 
large  shot,  with  yellow  centre,  and  fibrous  margins. 

Livtr. — On  the  anterior  surface  there  was  a  flattened 
yellowish  outgrowth,  with  a  mulberry-like  surface  and 
slightly  overhanging  margins  measuring  3  in.  by  2  in.  in 
superficial  area  and  about  w-$  in.  in  greatest  thickness  : 
it  was  composed  of  translucent  fibroid  tissue  studded  with 
yellowish  foci  ;  on  the  diaphragm  in  contact  with  this 
growth  there  was  a  similar  flattened  loosely  attached 
growth,  1  in.  by  *  in.  ;  on  the  anterior  surface  of  the 
liver  there  were  also  two  depressed  scars  (at  these  points 
the  liver  was  adherent  to  the  diaphragm)  ;  on  section  in 
the  depth  of  the  liver  substance  under  each  one  of  the  scars 
two  abscess  cavities  were  seen,  each  about  the  size  of  a 
walnut  ;  these  had  thick  fibrous  walls  and  purulent  con- 
tents, resembling  muco-pus  ;  the  rest  of  the  liver  substance 
was  normal.  r 

Portal  Glands. — One  large  portal  gland  contained 
about  10  nodules,  the  largest  the  size  of  a  pea  ;  these 
had  soft  yellow  centres  and  fibrous  margins  ;  in  three 
other  glands  there  were  altogether  six  pimilar  but  smaller 
nodules. 

In  the  fatty  tissues  just  above  thexiphisternuni  on  the 
abdominal  side  of  the  diaphragm  there  was  a  soft  yellow 
cyst,  the  size  of  a  pigeon's  egg  ;  the  cyst  had  fibrous 
walls  of  unequal  thickness  and  thick  creamy  yellow 
purulent  contents. 
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Kidneys. — On  the  surfaces  of  each  a  few  pale  depressed 
areas  were  seen  ;  these  on  section  were  continued  into  the 
cortex  in  a  wedge-shaped  manner  ;  the  substance  of  the 
kidneys  was  tough,  but  no  tubercles  were  seen. 

Suprarenal  Bodies. — Normal. 

Thorax : 

Heart. — Normal, 

Parietal  Pleura. — Normal. 

Lungs. — Right  cephalic  lobe  :  On  the  dorsal  sur- 
face there  was  a  prominent  nodule,  the  size  of  a 
wheat  grain,  with  a  yellow  centre  and  reddish 
margins  ;  near  the  tip  of  the  ventral  flap  of  this 
lobe  was  a  large  prominent  growth  measuring  4  by 
3  by  0'7  cm.  ;  this  was  dark  red  in  colour,  flattened 
on  the  surface,  and  had  rounded,  slightly  overhanging 
margins  ;  on  section  it  was  composed  of  fibroid 
translucent  tissue  studded  with  small  yellow  foci ; 
in  the  fringes  along  the  posterior  border  there  was  a 
red  lenticular  nodule  7  mm.  in  diameter,  yellow 
and  necrotic  in  the  centre  ;  in  the  substance  of  the 
lobe  under  the  pleura  there  was  a  nodule  the  size  of  a 
large  pea  composed  of  firm  reddish  tissue,  containing 
yellow  foci. 

The  i  ight  middle  lobe  was  normal. 

In  the  left  cephalic  lobe  under  the  pleura  a  few 
small  grey  tubercles,  the  size  of  mustard  seeds, 
were  seen. 

Left  caudal  lobe  :  On  the  ventral  surface  there 
were  two  prominent  nodules,  one  the  size  of  a  broad 
bean,  the  other  that  of  a  split  pea  ;  the  latter  was 
loosely  pedunculated  ;  on  the  mediastinal  surface 
there  was  a  large  prominent  growth  similar  in  size 
and  structure  to  that  on  the  right  cephalic  lobe  ;  in 
the  lung  tissue  under  this  growth  there  was  a  nodule 
about  1  cm.  in  diameter  composed  of  reddish  tissue 
containing  foci  of  gritty  caseo-pus  ;  under  the  pleura 
in  various  situations  were  seen  irregular  reddish 
areas   affecting   small   lobules   or   parts   of   lobules  ; 


these  on  section  showed  soft  yellow  foci  ;  deep  in  (he 
substance  of  this  lobe  were  two  pea  sized  nodules 
softened  and  yellow  in  the  centre,  greyish-red  around 
the  margins.  In  both  oaudal  lol>es  under  the  pleura 
a  few  scattered  grey  tubercles  were  Been,  the  larg 
the  size  of  a  small  shot. 

Mediastinal  Glands. — The  long  posterior  gland  'un- 
tamed about  half  a  dozen  tubercle.,  up  to  2  mm. 
in  diameter  ;  these  had  yellow, slightly  gritty  eentrea 
and  translucent  margins. 

The  gland  just  above  the  bifurcation  of  the  trachea 
contained  three  shot-sized  tubercles,  yellow  in  the 
centre. 

The  Bight  Bronchial  Gland. — Contained  one  similar 
tubercle  ;  the  left  contained  two. 

Intratracheal  Glands. — Normal. 

Alimentary  Tract. 
Tongue,  Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Parotid,  Pharyngeal  and  Cervical 
Glands. — Normal. 

Intestines. — Normal. 

Mesenteric  Glands. — One  towards  the  anterior 
extremity  contained  a  firm  nodule  (2"5  mm.)  with  a 
yellow,  slightly  grittv  centre  ;  others  were  normal. 

Gastric  and  Colic  Glands. — Normal. 

Various  Lymphatic  Glands. 
Axillary,    Lumbar,    Iliac,    Popliteal,    Gluteal    and 
Pudic  Glands. — Normal. 
Testicles. — Norma  1. 

Microscopical  Examination. 

Second  Local  Tumour. — Numerous  tubercle  bacilli. 

Liver  Abscess. — No  tubercle  bacilli. 

Abscess  above  Xiphisternum. — No  tubercle  bacilli. 

A  guinea-pig  inoculated  intraperitoneal ly  with  an 
emulsion  from  the  second  local  tumour  died  in  43  days  of 
general  tuberculosis. 
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CALF  138- 

Subcutaneous  Inoculation  of  10-  8  cc.  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  120. 

Dose  of  Tubercle  Bacilli— 1,500,000. 

Date— October  30th,  1903. 

Age — 15i  weeks. 

Weight— 1  cwt.  1  qr.  10  lbs. 

Killed— May  19th,  1904.     202  days  after  inoculation:  - 


Clinical  History. 

A  fortnight  after  inoculation  there  was  an  elongated 
subcutaneous  thickening,  3  in.  by  1J  in.  ;  the  prescapular 
gland  was  about  twice  the  normal.  The  tumour  and 
gland  increased  in  size  and  attained  their  maximum 
about  the  middle  of  December,  the  former  measuring 
5  in.  by  2\  in.,  the  latter  4|  in.  in  long  diameter.  Both  then 
remained  stationary  in  size  until  the  end  of  March,  when 
they  began  to  grow  smaller. 

On  May  11th,  1904,  the  tumour  was  hard,  moveable 
over  the  deep  structures,  and  measured  3 1  in.  by  2  in. 
by  a  little  over  1  in.  thick  ;  the  prescapular  gland  measured 
3£  in.  in  long  diameter. 

The  temperature  rose  on  the  thirteenth  day  to  39*8°  O, 
and  remained  slightly  raised  throughout  the  third  week  ; 
subsequently  it  was  normal  except  for  an  occasional 
slight  rise. 

The  general  condition  of  the  animal  was  good  during 
the  whole  of  the  experiment,  and  there  Mas  a  steady  in- 
crease in  weight  at  the  end  of  each  week. 


Initial  weight   - 
Final  weight 
Gain  in  weight 
Average  weekly  increase 


cwts.     qr.       lbs. 

1  1         10 
3         1         18 

2  0  8 
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Tuberculin  Tests. 

April    7th,    1904.     Positive.     Rise   of    temperature, 

2-2°C. 
April    15th,    1904.     Positive.     Rise  of  temperature, 

0-9°  C. 
April  18th,  1904.     Negative.     Rise  of    temperature, 

0-3°C. 
April  22nd,   1904.     Negative.     Rise  of  temperature, 

0-3°  C. 
April  26th,  1904.     Negative.     No  rise  of  temperature. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  irregular  hard  tumour, 
3  in.  by  1 1  in.  by  1  in.,  consisting  of  firm  yellowish  (fibroid) 
tissue  beset  with  calcareo-caseous  foci,  and  one  or  two 
small  softened  gritty  caseous  masses.  The  skin  over  the 
growth  was  greatly  thickened  and  firmly  adherent ;  the 
growth  was  also  fixed  to  the  underlying  muscle,  but  neither 
the  muscle  substance  nor  the  skin  was  infiltrated.  At  the 
inferior  extremity  of  the  tumour  there  were  some  small 
nodular  masses  of  firm  tissue  showing  calcareous  deposit. 

Left  Prescapular  Gland. — Measured  2J  in.  by  If  in.  by 
1  in.,  and  weighed  a  little  less  than  2  ozs.  ;  on  section  it 
showed  numerous  more  or  less  discrete  calcareous  tubercles 
and  one  or  two  small  caseo-calcareous  masses  ;  the  de- 
posits occurred  more  in  the  central  part  of  the  gland,  the 
cortex  for  a  depth  of  an  inch  all  round  showed  only 
scattered  calcareous  tubercles  ;  the  capsule  of  the  gland 
was  thickened,  and  there  was  a  large  excess  of  interstitial 
connective  tissue. 

Prepectoral  Glands. — One  left  prepectoral  gland  was 
slightly  enlarged,  and  contained  a  softened  caseo-calcare- 
ous mass  affecting  about  half  the  substance  ;  two  other 
glands  in  that  region  were  normal. 

Right  Prescapular  Gland. — Measured  3  in.  by  1£  in.  by 
\  in.  On  section  the  tissue  was  cedematous  and  slightly 
congested  ;   no  sign  of  tubercle. 

Rigid  Prepectoral  Glands. — Normal. 

.V >d omen  : 

Omentum  and  Peritoneum. — Normal. 

Spin n.     20  ozs.     Normal  on  surface  and  on  sec- 


tion. 
Liver. 


Normal. 


One  portal  gland  cuntained  a  tubercle  the  size  of 
a  shot,  caseous  in  the  centre  ;    a  second  one  showed 
in  the  cortex  a  calcareous  particle. 
Kidneys  and  Suprarenal  Bodies. — Normal. 
Small  and  Large  Intestines.     Normal. 
Gastric,  Mesenteric,  and  Colic  Glands. — Normal. 
Thorax  : 

Heart  and  Pericardium. — Normal. 
Lungs.—  Right  lung.  The  cephalic  lobe  contained 
a  minute  translucent  tubercle  ;  the  middle  and  caudal 
lobes  each  showed  beneath  the  pleura  two  nodules 
from  1*5  to  2-5  mm.  in  diameter  ;  these  had  greyish 
margins  and  yellowish -white  calcareous  centres  ;  on 
section  one  nodule  was  seen  in  the  depth  of  the  caudal 
lobe. 

Left  lung.    The  cephalic  lobe  contained  four  similar 

nodules,  three  on  the  surface  and  one  in  the  depth 

the  rest  of  the  lung  was  normal. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
showed  in  the  cortex  about  half-a-dozen  yellowish 
nodules  1-5  to  2  mm.  diameter,  containing  in  the 
centre  calcareous  grains  ;  the  nodules  were  not  visibly 
caseous. 

Two  glands  in  front  of  this  each  contained  a 
similar  nodule. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum showed  a  small  yellow  focus. 

The  left  bronchial  gland  contained  five,  the  right 
bronchial  three,  small  nodules  gritty  in  the  centre. 

The  right  peribronchial  gland  contained  a  small 
gritty  tubercle. 

Ventral   mediastinal  glands  normal. 
Pleura. — Normal. 
The  following  lymphatic  glands  were  normal : — 

Submaxillary.  Subparotid.  Retropharyngeal- 

Cervical.     Axillary.     Lumbar.     Coeliac.    Iliac.     Pre- 
crural.     Popliteal.     Gluteal.     Ischiatic. 
Tongue,  Tonsils  and  Pharynx. — Normal. 
Testicles  and  Pubic  Glands. — Normal. 

Microscopical  Examination. 
Smears  from : — 

The    emulsion  of  Local    Tumour   and   Prescapular 

Gland. — Numerous  tubercle  bacilli. 

Left  Prepectoral  Gland. — Numerous  tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  made  from  the  local  tumour  and  the 

prescapular  gland.     The  local  tumour  was  used  in  addition 

to  the  prescapular  gland  because  it  was  thought  that  an 

emulsion  made  from  the  gland  alone  would  be  too  poor 

in  bacilli;  this  expectation  was  not  borne  out  by  the  count, 

which  gave  the  big  total  of  12,027,333  tubercle  bacilli  per  cc. 

61  cc.  of  the    emulsion  wore   taken,  and  diluted   to 

50  cc. ;    10  cc.  of  the  dilution,  containing  approximately 

14,670,000  tubercle  Lacilli  were  inoculated  into  each  of  two 

quarters  of  Cow  172:    this  cow,  therefore,   received  the 

same  dose  as  Cow  69.     (See  Table  Ilia.) 

One  cubic  centimetre  of  the  undiluted  emulsion,  con- 
taining   approximately    1,467,000    tubercle    bacilli,    was 
inoculated  into  each  of  the  following  animals: — 
Guinea-pig  1011  (Subcut.). 
Guinea-pig  1012  (In trap.). 
Guinea-pig  1013  (Intrap.). 
Rabbit  50  (Subcut.). 
Rabbit  57  (Subcut.). 
Guinea-pigs  1011  and  1012  were  killed  after  27  days,  and 
from  their  tuberculous  organs  an  emulsion  was  prepared 
which  was  used  to  inoculate  Cow  164  and  Calf  184. 

The  other  guinea-pig  (1013)diedof  general  tuberculosis 
in  47  days. 

Two  guinea-piys  inoculated  with  emulsion*  from  the 
left  bronchial  yland  and  porta]  ^land  of  Calf  138 
respectively  developed  tuberculosis. 
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COW  172. 
Illtramammary — Inoculation  of  emulsion  of  the  local  tumour  and  prescapular  gland  of  Calf  138. 
Dose— 1-22  cc,  equal  to  14,670,000  tubercle  bacilli,  into  each  of  two  quarters,  left  fore  and  right  hind. 
Date— May  20th,  1904. 

Tuberculin  Test— February  3rd,  1905.     Positive  0-7°  C.     Good  local  reaction. 
Killed — June  23rd,  1905.     392  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  udder  on  May  20th, 
1904,  with  an  emulsion  made  from  the  local  lesion  and 
prescapular  gland  of  Calf  138.  The  disease  produced 
was  of  a  very  chronic  type,  and  the  animal  was  appar- 
ently in  good  health  and  condition  when  killed  thirteen 
months  after  the  commencement  of  the  experiment. 

A  month  after  the  intramammary  injection  all  that 
could  be  detected  in  the  udder  was  a  nodular  induration 
in  the  right  hindquarter,  the  left  forequarter  had  not 
undergone  any  appreciable  change.  Three  months  later 
the  left  forequarter  was  definitely  indurated  and  nodular, 
especially  in  the  anterior  part.  The  right  hindquarter 
was  more  diffusely  indurated  and  still  nodular.  The 
general  condition  of  the  cow  was  good.  In  December, 
six  months  after  the  inoculation,  the  cow  was  in  rather 
poor  condition,  and  had  become  thinner.  It  improved, 
however,  and  in  March  its  general  condition  was  very 
good,  and  remained  so  till  the  end. 

Ten  months  after  the  commencement  of  the  experi- 
ment the  left  fore- quarter  of  the  udder  was  slightly 
larger  than  the  right  fore,  and  was  knotty  and  indurated. 
The  right  hind-quarter  was  also  enlarged  and  hard,  and 
both  the  supramammary  glands  were  larger  than  normal. 
No  further  change  was  noted. 


Weights. 

cwts. 

Mav  24th,  1904.        ...     7 
June  20th,  1905  -     7 

Total   gain  in  weight  during 
experiment  - 


qrs. 

0 
3 


lbs. 

7 
22 


99 


Temperature. 

The  temperature  rose  slightly  on  the  fourteenth  day,  re- 
maining between  39  C.  and  39*5°  C.  for  four  days.  On 
the  nineteent'i  day  it  again  rose  and  remained  above  the 
normal  for  three  days.  With  these  exceptions  there  was 
no  variation  from  the  normal  during  the  whole  of  the 
experiment. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Udder. — The  udder,  with  the  supramammary  lym- 
phatic glands  and  the  skin,  weighed  34  lbs.  ;  alone  it 
weighed  20  lbs.  4  ozs. 

The  inoculated  quarters  were  perhaps  slightly  larger 
than  the  corresponding  non-inoculated.  The  tissue  of 
all  the  quarters  was  extremely  tough,  and  was  with 
difficulty  cut ;  it  showed  a  great  increase  in  interstitial 
connective  tissue,  with  fibrous  trabecular  ramifying  in 
all  directions.  The  milk  sinuses  and  ducts  were  dilated  ; 
the  walls  were  thickened,  the  internal  surfaces  being 
smooth  and  fibrous. 

Right  Fore  Quarter. — The  milk  ducts  appeared  to  be 
more  thickened  in  this  quarter  than  in  the  others,  and 
stood  up  above  the  cut  surface  ;  the  smaller  ducts  were 
filled  with  yellow  purulent  material. 

Left  Fore  Quarter. — In  the  anterior  part  of  the  quarter, 
above  the  root  of  the  teat,  was  a  small  group  of  nodules, 
the  largest  about  1  cm.  in  diameter.  These  had  fibrous 
walls,  and  yellow  cheesy  gritty  contents.  In  a  corre- 
sponding position  in  the  posterior  part  of  the  quarter 
there  was  a  larger  group  of  nodules  ;  one  of  these  was 
the  size  of  an  almond  nut,  and  on  removal  of  the  caseous 
contents  the  cavity  thus  formed  was  seen  to  communicate 
with  one  of  the  milk  ducts.  In  the  rest  of  the  quarter, 
chiefly  in  the  inner  wall  and  at  the  base,  were  scattered 
nodules,  the  largest  the  size  of  a  barley  grain  ;  these 
had  translucent  fibrous  walls  and  yellow  gritty  centres, 
which  in  the  larger  ones  were  softened. 


Left  Hind  Quarter. — A  few  sparsely  scattered  tubercles, 
the  size  of  millet  seeds,  with  yellow  centres  and   ti 
lucent  fibrous  walls,  were  seen  ;  some  of  the  .smaller  duel  i 
near   the   base   contained    yellow   purulent   material,    in 
which  gritty  particles  could  be  felt. 

Right  Hind  Quarter. — In  the  posterior  part  of  the  quarter 
above  the  root  of  the  teat,  was  a  small  number  of  caseo- 
calcareous  nodules  with  fibrous  walls  ;  in  the  anterior 
part  there  were  several  similar  nodules.  Lying  within  one 
of  the  larger  milk  ducts  was  an  irregular  dense  yellow 
caseo -calcareous  mass,  which  was  almost  completely 
extruded  from  its  capsule.  Several  of  the  nodules,  on 
evacuation  of  their  contents,  were  found  to  be  in  com- 
munication with  small  ducts.  In  the  rest  of  the  quart  ei 
were  scattered  yellow  tubercles,  the  size  of  millet  seeds. 

Supramammary  Lymphatic  Glands. — On  the  right  side 
the  posterior  gland  weighed  1  lb.  9  ozs.,  and  measured 
about  6  in.  by  4  in.  by  3  in.  On  section  the  greater  part 
of  the  gland  was  occupied  by  a  large  abscess  cavity  filled 
with  thick  viscid  creamy  yellow  caseo-pus  ;  the  internal 
surface  of  the  cyst  was  smooth,  and  showed  thick  raised 
trabecular  of  fibrous  tissue,  some  of  which  passed  across 
the  cavity.  The  walls  varied  in  thickness,  and  were  com- 
posed of  white  fibrous  tissue  containing  irregular  yellow 
tubercles  ;  in  the  anterior  part  of  the  cavity  there  was  a 
mass,  the  size  of  a  walnut,  of  firm  yellow  caseated  tissue 
gritty  from  calcification.  In  the  anterior  part  of  the 
gland,  and  along  the  inner  surface,  was  deeply  congested 
cedematous  glandular  tissue,  containing  discrete  irregular 
yellow  tubercles,  about  the  size  of  millet  seeds. 

In  front  of  this  gland  was  a  smaller  gland,  measuring 
2  in.  by  1|  in.  by  nearly  1  in.  On  section  this  showed  about 
a  third  of  its  substance  occupied  by  a  firm  caseo-calcareous 
mass,  with  a  scanty  matrix  of  translucent  fibroid  tissue  : 
the  mass  wras  surrounded  by  a  capsule  of  white  fibroid 
tissue. 

The  left  supramammary  lymphatic  glands  were  much 
enlarged,  weighing  together  2f  lbs.  ;  the  capsule  of  the 
posterior  gland  was  intimately  adherent  to  the  upper 
surface  of  the  udder.  On  section  the  posterior  part  of  the 
gland  was  converted  into  a  thick  fibrous  walled  cyst, 
filled  with  viscid  caseo-pus  containing  calcareous  par- 
ticles. The  anterior  half  was  partly  composed  of  irregular 
masses  of  firm  caseo-calcareous  tissue,  and  partly  of 
viscid  caseo-pus,  the  whole  being  surrounded  by  dense 
white  fibrous  tissue. 

Anterior  to  the  latter  was  a  large  gland,  measuring 
4^  in.  by  3|  in.  by  2|  in.  On  section  this  was  found  to 
consist  of  two  glands  fused  together,  and  surrounded  by 
a  thick  dense  layer  of  fibrous  tissue.  The  posterior  and 
larger  gland  showed  cavities  of  various  sizes,  filled  with 
caseo-pus  and  irregular  caseo-calcareous  masses.  The 
anterior  gland  was  soft,  dark  red  in  colour,  and  contained 
a  number  of  yellow  gritty  nodules,  ranging  in  size  from  a 
millet  seed  to  a  wheat  grain  or  larger. 

A  small  isolated  gland,  lying  further  forward  on  the 
udder,  showed  two  pinhead-sized  yellow  foci. 

Right  Iliac  Glands. — One,  situated  about  the  middle  of 
the  brim  of  the  pelvis,  showed  on  section  a  dark  red 
medulla  and  minute  yellow  foci  in  the  centre  of  some  of  the 
lymphoid  nodules.  A  larger  gland,  lying  nearer  the  sacrum, 
was  dark  red  on  section,  but  otherwise  normal. 

Left  Iliac  Glands. — On  the  left  side  there  was  one  long 
flat  gland,  measuring  four  and  a  half  inches  in  length  : 
this  showed  a  deeply  congested  medulla,  against  which  the 
grey  lymphoid  nodules  stood  out  in  marked  contrast  ; 
in  the  centres  of  most  of  the  latter  a  small  opaque  yellow 
focus  was  seen. 

Ilio- Sacral  Glands. — Appeared  normal. 
Precrural  Glands,  Lumbar  Glands. — Normal. 
Omentum,  Peritoneum. — Normal. 
Spleen. — 2  lbs.  2  ozs.     Normal  on  section. 
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Liver. — Substance    tough  ;  showed    under   the   capsule 
one  or  two  irregular  fatty  areas  ;  bile  duets  thickened. 
Portal  Glands. — -Normal. 

Kidneys. — Each  kidney  showed  in  the  cortex  numerous 
small  dark  cysts  and  several  pale  wedge-shaped  areas. 

Suprarenal*. — The  left  suprarenal  body  contained  a 
fibrous  nodule  about  5  millimetres  in  diameter,  opaque 
yellow,  and  gritty  in  the  centre. 

In  the  cortex  of  the  right  suprarenal  there  was  a  similar 
nodule  about  3  millimetres  in  diameter. 

Thorax  : 

Heart.  Pleura. — Normal. 

Lungs.—  In  the  left  cephalic  lobe,  under  the  pleura, 
was    a    pea-sized    nodule,    consisting    of   firm    grey, 


somewhat     translucent      tissue,     resembling     gland 
tissue.     With  this  exception  the  lungs  were  normal. 
Bronchial  Glands.  Mediastinal  Glands. — Normal. 
Small  Intestines. — Under  the  mucous  membrane  were  a 
few  irregular  brownish  calcareous  nodules  ( ?  Parasitic). 

Mesenteric  Glands. — Contained  numerous  similar 
nodules. 

Tongue.  Pharynx.  Larynx,  Trachea,  Submaxillary 
Glands,  Parotid  Glands,  Pharyngeal  Glands,  All  Peripheral 
Lymphatic  Glands,  Bladder,  Uterus. — Normal. 

Microscopical  Examination. 
Tubercle  from  Left  Hind  Quarter. — Moderate  number  of 
tubercle  bacilli. 

Bight  Suprarenal  Body. — A  few  tubercle  bacilli. 


CALF  208. 


This  calf  was  born  of  Cow  172  on  August  16th,  1904. 

Cow  172  was  an  experimental  animal,  having  received 
an  intramammary  inoculation  87  days  before  the  birth 
of  the  calf. 

The  calf  was  brought  up  by  hand  on  sterile  milk,  and 
was  not  allowed  to  suck  its  mother  ;  it  was  not  found 
possible  to  separate  it  entirely  from  her  on  account  of 
no  other  stalls  being  vacant  at  the  time,  but  it  was  securely 
tied  up  in  a  remote  corner  of  the  same  stall. 

It  was  tested  with  tuberculin  on  three  separate  occa- 
sions, 15,  71,  and  122  days  after  birth  respectively.  On 
the  first  two  occasions  it  failed  to  react ;  on  the  third 
the  temperature  rose  l-6°  C,  and  there  was  a  well-marked 
local  reaction. 

It  was  killed  four  weeks  after  the  last  test,  when  it 
was  five  and  a  half  months  old. 

The  post-mortem  examination  showed  an  ulcer  in  the 
small  intestines ;  calcareo-caseous  tubercle  of  one  mesen- 
teric gland  and  one  coeliac  gland ;  a  pea-sized  nodule 
in  the  spleen  ;  a  number  of  gritty  tubercles  in  the  caudal 
mediastinal  gland,  and  two  tubercles  in  the  portal  glands 

There  is  no  doubt  that  the  calf  became  infected  through 
the  alimentary  canal,  probably  by  picking  up  litter  on 
which  its  mother's  tuberculous  milk  had  been  accidentally 
spilt. 

It  was  unwise  to  have  allowed  it  to  remain  so  long 
in  the  same  stall  with  its  mother,  but  the  case  serves  to 
illustrate  one  of  the  ways  by  which  tuberculosis  may 
spread   from   animal   to  animal. 

The  situation  of  the  lesions  and  the  fact  that  the  calf 
failed  to  react  when  it  was  71  days  old  prove  the  absence 
of  congenital  tuberculosis. 

POST-MORTEM  EXAMINATION. 

Condition. — Good. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Elands,  Subparotid  Lymphatic  Glands,  Retropharyngeal 
Lymphatic  Glands,  Cervical  Lymphatic  Glands. — Normal. 


Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestines. — At  the  anterior  end  of  the  long 
Peyer's  patch  there  was  an  irregular  ulcer,  with  raised 
margins  and  thickened  caseous  base  ;  in  the  lymphoid 
tissue  around  the  ulcer  there  were  numerous  yellow 
gritty  tubercles,  the  size  of  a  No.  4  shot ;  the  serous 
surface  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — One  of  the  terminal  mesenteric 
glands  was  enlarged  (to  the  size  of  a  broad  bean),  and 
indurated.  On  section  it  was  closely  studded  with 
yellow  calcareous  foci,  and  showed  in  the  centre  a 
small  denss  caseous  mass  ;  the  other  mesenteric 
glands  were  normal. 

Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands. — 
Normal. 

Gozliac  Glands. — One  coeliac  gland  was  greatly  en- 
larged, and  calcareo-caseous  almost  throughout 
(resembling  the  mesenteric  gland). 

Spleen.— Contained  a  pea-sized  nodule,  caseous  and 
gritty  in  the  centre,  translucent  around  the  margins. 

Liver. — Normal. 

Portal  Glands. — Two  affected,  each  containing  a 
yellow  gritty  tubercle. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Lungs. — Normal. 

Mediastinal  Glands. — Caudal  mediastinal  gland, 
normal  in  size,  contained  at  one  extremity  a  series 
of  discrete  gritty  yellow  tubercles. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 

All  peripheral  lymphatic  glands. — Normal. 
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GUINEA-PIGS  INOCULATED  WITH  MILK    OF  COW    172. 


Date  of 

No.  of  Guinea-pig 

Weight  in 
Grammes. 

Length  of  Life  in 

days. 
Feeding. 

Killed  or 
Died. 

Result. 

Inoculation. 

and  Quarter. 

Intrap. 

Subcut. 

1001| 

260 

57 

K. 

Healthy. 

VR.F. 

1002  J 

210 

57 

— 

— 

K. 

1  hull  by. 

1003) 

260 

— 

57 

— 

K. 

1  [ealthy. 

May  19,  1904. 

VL.H. 
1004J 

240 

57 



— 

K. 

Healthy 

(This  cow  was 

inoculated  on 

10051 

210 

57 

_ 

K. 

Healthy. 

May  20,  1904). 

Ilf 

1006  J 

220 

57 

— 

— 

K. 

Healthy. 

1007) 

240 

_ 

31 

— 

D. 

No  Tuberculosis. 

m.H. 

1008J 

240 

57 

— 

— 

K. 
K. 

Healthy. 

1021\ 

490 

. 

— 

52 

Slight  Tuberculosis 

Feeding  began 

1022 

L.F. 

520 

_ 

— 

79 

K. 

Tuberculosis,      not 

May  31, 
Ended  July  22 

1023 

/  and 
R.H. 

580 

— 

— 

12 

D. 

severe. 
No  Tuberculosis. 

(52  days). 

1024/ 

690 

— 

— 

52 

K. 

Slight  Tuberculosis 

1036  | 

330 

83 

— 

K. 

Healthy. 

R.F. 
1037J 

300 

83 

— 

— 

K. 

Healthy. 

June  7,  1904. 

1038  ) 

250 

83 



K. 

Healthy. 

(Doses  :  Each 

Lt.tj 

pair  of  guinea- 

1039J 

220 

83 



— 

K. 

Healthy. 

pigs  was  inocu- 

lated with  the 

]  1  (41 )  | 

310 

61 



D. 

G.T. 

centrifugalised 
deposit  from 

Il.f. 

104lJ 

270 

57 

D. 

G.T. 

30  cc.  of  milk). 

10421 

330 



159 

— 

D. 

G.T. 

-R.H. 

1043  J 

370 

50 

— 

— 

D. 

G.T. 

1113) 

-R.F. 

250 

80 

K. 

Healthy. 

1114J 

250 

80 

— 

— 

K. 

Healthy. 

11151 

230 

80 

— 

K. 

Healthy. 

July  15,  1904. 

[l.h. 

1116J 

220 

80 



— 

K. 

Healthy. 

(Doses  :  As  on 

June  7). 

1117) 

VL.F. 
nisj 

220 

— 

79 

D. 

G.T. 

270 

30 

— 

— 

D. 

G.T. 

1119) 

270 



51 

— 

D. 

G.T. 

Ir.h. 
11 20  J 

220 

54 

I). 

G.T. 

1 1 33s 

680 

•  -._ 

— 

42 

K. 

Healthy. 

1134 

700 

— • 

— 

70 

K. 

G.T. 

1135 

770 

— 

— 

166 

K. 

No  Tuberculosis. 

iVd  with  milk 

1136 

L.F. 

s  and 

620 

- 

— 

146 

D. 

G.T. 

from  July  23 

1137 

R.H. 

820 

42 

K. 

Healthy. 

until  August  23. 

1138 

660 

- 

— 

70 

K. 

G.T. 

1139 

750 

— 

— 

165 

D. 

G.T. 

1140^ 

320 

— 

147 

lv. 

G.T. 

174 


Guinea-pigs  Inoculated  with  Milk  of  Cow  172 — continued. 


Date  of  Inoculation. 

No.  of  Guinea-pig 
and  Quarter. 

Weight  in 
Grammes. 

Length  of  Life  in  days. 

Killed 

or 
Died. 

1  i  KNULT. 

In  trap. 

Subcut.      Feeding. 

August  24,  1904. 
(Doses  :  As  on  June  7) 

11651 

[r.f. 

1166  J 

11671 

[L.H. 
1168  J 

1169] 

L.F. 

11 70  J 

11711 

R.H. 
1172J 

240 

240 

220 
170 

260 
230 

200 
160 



141 

23 

29 

141 

125 
141 

60 
63 

— 

K. 
K. 

D. 
K. 

D. 
D. 

D. 
D 

Healthy. 
Healthy. 

G.T. 
Healthy. 

G.T. 

G.T. 

G.T. 
G.T. 

September   27,  1904. 

Dose  :  5*0  C. 
(not  centrifugalised.) 

12721 

-R.F. 
1273  J 

12741 

L.H. 

1275  J 

12761 

[L.F. 

1277J 

12781 

-R.H. 

1279J 

210 
260 

310 
250 

300 
290 

820 

300 

109 
79 
16 

22 

114 
51 

68 

— 

D. 
D. 

D. 
D. 

D. 
D. 

D. 
D. 

G.T. 

G.T. 

G.T 
G.T 

G.T. 
G.T. 

G.T. 
G.T. 

November  5,  1904. 
Dose  :  5-0  CC. 

(not  centrifugalised.) 

1327) 

I  R.F. 
1328  j 

13291 

-L.H. 
1330.1 

1331 1 

L.F. 
1332 ) 

3  333  | 

-R.H. 
1334  J 

220 
450 

420 
220 

220 
510 

190 
420 

129 

22 
23 

18 

102 
69 
45 
43 

— 

1). 
D. 

D. 

D. 

D. 
1). 

D. 

1). 

G.T. 
G.T. 

G.T. 
G.T. 

G.T. 
( !.T. 

G.T. 

G.T. 

March  2,  1904. 

Dose  :  5  0  CC. 

(not  centrifugalised.) 

14451 

[r.f. 

1446  J 

1447  1 
[L.H. 

1448  J 

14491 

[L.F. 

1  150  J 

145 1  j 

R.H. 

1452  J 

450 
500 

490 
500 

410 

540 

440 
440 

23 
21 
21 

18 

33 
39 

48 
47 

— 

J). 
D. 

D. 
1). 

J). 
1). 

D. 

1). 

G.T. 
G.T. 

G.T. 
G.T. 

G.T. 
G.T. 

G  T. 
G.T. 

175 

COW  164. 

Intramammary — Inoculation  of  emulsion  of  tuberculous  organs  of  Guinea-pigs  1011,  and  1012. 
Dose — 16-3  cc,  equal  to  about  14,670,000  tubercle  bacilli,  into  each  of  two  quarters  (  L.F.  and  R.  H.). 
Date— June  16th,  1904. 
Killed — When  dying,  August  2nd,  1904.     47  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  udder  on  June  16th,  W4, 
♦or  the  special  purpose  of  producing  a  supply  of  tuberculous 
milk  to  be  used  for  feeding  a  series  of  animals  The 
emulsion  used  for  the  inoculation  was  made  from  the 
organs  of  two  guinea-pigs  that  had  been  inoculated 
from  the  local  tumour  and  prescapular  gland  of  Calf  138. 

Six  days  after  inoculation  the  left  fore-quarter  was  felt 
to  be  knotty  and  indurated  just  above  the  nipple,  and  a 
few  davs  later  similar  changes  were  observed  in  the  other 
inoculated  quarter  Five  weeks  after  the  commencement 
of  the  experiment  both  the  infected  quarters  were  greatly 
enlarged   and  uniformly  indurated,   the    knotty    feeling 


having  disappeared.  The  left  precrural  gland  was 
enlarged  and  hard,  and  the  animal  had  become  much 
emaciated. 

On  July  20th  (34  days  after  the  commencement  of  the 
experiment,  the  cow  gave  birth  prematurely  to  a  calf, 
which  died  shortly  afterwards.  The  placenta  was  retained 
and  was  not  expelled  till  eight  days  afterwards.  It  was 
then  much  decomposed  and  foul -smelling.  On  .August 
2nd  the  cow  was  in  a  moribund  condition,  and  was 
killed  (47  days  after  inoculation).  The  cow  was  ill 
throughout  the  greater  part  of  the  experiment,  and  lost 
weight,  but  it  should  be  pointed  out  that  the  st-pt  [o 
condition  of  the  uterus  probably  had  some  influence  in 
shortening  the  duration  of  life. 


Temperature. 


June 

42   16  20  25 


POST-MORTEM  EXAMINATION. 

General  Condition. — Very  thin. 

Udder. — There  was  considerable  cedema  about  the  udder, 
which  was  very  greatly  enlarged,  the  enlargement  affecting 
the  left  fore  and  right  hind  quarters  only.  The  udder 
weighed  26  lbs. 

\ The  non -inoculated  quarters  were  yellowish  in  colour, 
fairly  soft,  and  presented  little  or  no  sign  of  tubercle, 
except  at  the  anterior  inferior  corner  of  the  left  hind 
quarter,  where  there  was  some  considerable  induration. 

The  inoculated  quarters  were  very  dense  and  firm,  and 
were  composed  principally  of  yellow  tubercles  and  caseat- 
ing  islands,  thickly  studding  a  more  translucent  fibrous 
tissue,  which  was  darkly  congested  in  parts.  The  more 
superficial  portions  of  the  gland  were  as  usual  the  most 
affected,  and  here  the  caseous  nodules  had  run  together, 
forming  large  irregular  yellow  patches.  In  these  minute 
yellow  points,  more  opaque,  and  of  a  lighter  colour,  could 
be  seen.  They  seemed  to  be  points  of  more  advanced 
caseation,  and  showed  no  trace  of  calcification.  In  the 
less  affected  parts,  where  the  grey  translucent  tissue  was 
most  abundant,  this  was  seen  to  be  peppered  with  very 
minute  yellow  points. 

The  sinuses  of  the.  non-inoculated  quarters  contained 
small  quantities  of  thick  milk,  while  those  of  the  inocu- 
lated quarters  contained  an  opalescent  straw-coloured 
fluid  with  flakes  and  traces  of  blood  The  walls  of  these 
latter  sinuses  were  studded  with  small  prominent  tubercles. 

Supramammary  Lymphatic  Gland  — Was  saddle -shaped, 
the  two  halves  being  united  above,  in  the  middle  line  It 
was  much  enlarged,  and  weighed  2  .lbs  4  ozs.  .The  two 
halves  measured,  the  left  5  in   by  4  in   by  2J  in.,  and  the 


right  6  in.  by  4  in.  by  2J  in.,  the  right  side  being  a  little 
larger  than  the  left. 

On  section  it  was  very  firm,  and  was  composed  of  the 
usual  tuberculous  tissue  in  an  early    stage  of  caseation, 
salmon  pink  in  parts,  and   in  other  parts  greyish  white 
and  mottled  with  haemorrhages. 
Precrural  Glands  : 

Left. — Measured  3|  in.  by  2  in.  by  1  in.  On  section 
the  greater  part  of  its  cortex  was  in  a  state  of  early 
caseation. 

Right. — Slightly  enlarged.    Was  soft  and  contained 
numerous  minute  specks  (tubercles  ?)  in  its  cortex. 
Iliac  Glands. — Were  much  enlarged. 
Right. — Weighed  10J  ozs. 
Left. — Weighed  8  ozs. 

They  were  soft,  and  on  section  showed  numerous 
small  tubercles  in  the  cortex,  so  closely  packed  as 
to  be  almost  continuous. 

Between  these  were  several  other  large  glands, 
the  largest  almost  as  big  as  a  hen's  egg,  and  these 
on  section  were  seen  to  be  similarly  affected,  but  not 
in  quite  so  far  advanced  a  condition. 

The  neighbouring  hsemo-lvmph  glands,  of  which 
there  were  many,  appeared  to  be  normal. 

Thorax: 
Lungs. — In  both  lungs  there  was  a  considerable  amount 
of  interstitial  emphysema.  Close  inspection  showed 
numerous  minute  tubercles,  grey  and  translucent,  with 
yellowish  centres,  scattered  throughout.  These  could 
be  seen  and  felt,  both  on  the  surface  and  in  the  substance 
of  the  organ. 
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Thoracic  Lymphatic  Glands. — The  right  and  left 
bronchial  glands  contained  several  tubercles. 

The  other  thoracic  glands  appeared  to  be  normal. 

None  of  those  glands  were  enlarged,  and  even  the 
bronchial  glands  were  very  much  less  affected  than  the 
lungs. 

Heart,  Pericardium.  Pleura. — Normal. 

A  bdomen. 

There  was  a  small  collection  of  thick  pus  between  the 
posterior  surface  of  the  liver  and  the  rumen,  not  con- 
tained in  a  definite  sac.  but  limited  only  by  loose  adhesions. 
No  tubercle  bacilli  were  found  in  the  pus. 

Omentum,  Peritoneum. — Normal. 

hirer. — A  small  number  of  minute  yellowish  tubercles 
were  seen  in  the  liver. 

Hepatic   Lymphatic  Glands. — Normal. 

Spleen. — On  close  examination  two  minute  suspicious 
yellowish  foci  were  found,  in  one  of  these  tubercle  bacilli 
were  numerous. 

Kidneys. — In  the  right  were  three  or  four  very  minute 
tubercles,  just  under  the  capsule  ;  several  were  seen  in 
the  left  also. 

Suprarenals. — Normal. 

Tongue,  Pharynx,  Palate,  Tonsils,  Pharyngeal  Lym- 
phatic Glands,  Submaxillary  Lymphatic  Glands,  Hyoid 
Lymphatic  Glands,  Parotideal  Lymphatic  Glands,  Intestines, 
Mesenteric  Glands. — Normal. 

Uterus. — A  purulent  discharge  was  noticed  from  the 
vagina,  and  this  was  found  to  arise  from  the  interior  of 
the  uterus,  which  on  being  opened  was  seen  to  be  every- 
where full  of  pus,  but  not  distended.  The  mucous  mem- 
brane was  congested,  and  spotted  with  flakes  of  lymph. 
There  was  no  appearance  of  tubercle. 
Various  Lymphatic  Glands  : 

Right  and  Left  Axillary,   Right   and  left  Pectoral 
Right   Prescapular.— Normal. 

Left  Prescapidar. — Normal.     In  its  neighbourhood 
the  ha?mo-lymph  glands  were  very    well -developed 


and  contained  several  minute  tubercles  (?).     Another 
in  the  right  axilla  contained  a  similar  focus. 

Right  and  Left  Popliteal,   Right  and  Left     Gluteal 
Right  and  Left  Ischiatic,  Caliac. — Normal. 

Microscopical  Examination. 

Pus   from    Uterus. — No    tub  -rcle    bacilli.      Pus    from 
PeritonealCavity(ab9cessnea,r  the  liver). — No  tubercle  bacilli. 

Tubercle  from  Liver. — Tubercle  bacilli.     Three  seen. 

Tubercle  from  Kidney.     Tubercle  bacilli.     Ten  seen. 

Right  Precrural  Gland       -    \  „  ,       ,     .      .... 

Tubercle  from  Spleen         -   )  Tubercle  bacilu  numerous. 

Right  Bronchial  Gland. — Tubercle  bacilli  scanty. 

Left  Bronchial  Gland     -    1  m  ,       .    ,      .... 
Milk  -  (lubercle  bacilli  numerous. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated   from    the  spleen   died  of 
general  tub?rc  dosis. 


THE  CALF  OF  COW  164. 

Cow  164  gave  birth  prematurely  to  a  calf  on  July  20. 
The  calf  was  apparently  at  about  the  seventh  month  of 
foetal  life,  and  died  a  few  minutes  after  birth. 

It  showed  no  naked-eye  evidence  of  tuberculosis  on 
post-mortem  examination.  The  right  third  of  the  liver 
was  pale  yellow  in  colour,  and  sharply  demarcated  from 
the  rest  of  the  organ,  which  was  of  normal  appearance, 
except  for  a  few  yellowish  patches.  The  surface  of  the 
light  coloured  portion  of  the  liver  was  distinctly  granular 
and  on  section  numerous  little  white  points  were  seen  in 
the  substance.  Similar  points  were  seen  in  the  other 
part  of  the  liver,  but  much  more  sparsely  distributed. 
These  little  whitish  points  were  strongly  suggestive  of 
early  tuberculosis,  but  guinea-pigs  inoculated  with  an 
emulsion  made  from  them  remained  healthy. 

The  portal  glands  were  healthy,  and  all  the  other  organs 
in  the  calf  were  normal. 
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GUINEA-PIGS  INOCULATED  AND   FED   WITH   MILK   OF  COW    L64. 


Date. 

No.  of  G 

uinea-pig 

Weight  in 
Grammes. 

Length  of  Life  in  days. 

Killed  or 
Died. 

1:  jult. 

and  Quarter  o 

Udder. 

Intrap. 

Subcut. 

Feeding. 

1,061     R.F. 

170 

67 

— 

— 

K. 

Healthy. 

1,062      L.H. 

110 

— 

67 

— 

K, 

Healthy. 

June  17,  1904. 

1,063      L.F. 

110 

67 

— 

— 

K. 

No  Tuberculosis. 

1,064     R.H. 

110 

— 

67 

— 

K. 

Bealthy. 

1,078  | 

190 

_ 

88 

K. 

Healthy. 

\  R.F. 
1,079  J 

July  1,  1904. 

200 

88 

— 

— 

K. 

Healthy. 

(Doses  :  Each 
pair  of  guinea- 

1.080  i 

\  L.H. 

1.081  J 

230 

200 

88 

88 

— 

K. 
K. 

Healthy. 
Healthy. 

pigs  was  in- 

oculated with 
the  centri- 

1,0821 

L.F. 
1.083J 

200 

24 

— 

D. 

G.T. 

fugalised 
deposit  of 

210 

30 

— 

— 

D. 

G.T. 

30  cc.  of  milk.) 

1,084") 

\  R.H. 

1,085  J 

200 

— 

96 



D. 

G.T. 

200 

33 

— 

— 

D. 

G.T. 

' 

1,102\ 

1,100 

— 

— 

41 

K. 

No  Tuberculosis. 

1,103 

240 

— 



41 

K. 

Healthy. 

Fed  once, 

L.F. 

4 

1,104 

730 

— ■ 

— 

93 

D. 

No  Tuberculosis. 

Julv  14,  1904. 

and 

1,105 

R.H. 

180 

— 

— 

96 

K. 

Healthy. 

1,108 

1,050 

— 

— 

9 

D. 

1  No  Tuberculosis. 

July  16. 

1,121^ 

870 

— 

42 

K. 

July  14. 

1,1061   L.F. 

220 

31 

D. 

G.T. 

Dose:  50,000 
T.B. 

\  and 
l,107j    R.H. 

200 

31 

— 

— 

D. 

G.T. 

1,109) 

270 



130 

D. 

G.T. 

July  15. 

-  R.F. 

l.noj 

230 

54 

— 

— 

D. 

G.T. 

j  Jose  :  5  e.c.  not 

centrifulised. 

1,1111 

-  L.H. 

240 

131 

— ■ 

D. 

O.T. 

1,112) 

280 

81 

— 

— 

D. 

G.T. 

1,148^1 

250 

28 

K. 

G.T. 

July  26,  1904. 

1,149 

L.F. 

260 

■ — ■ 

67 



D. 

G.T. 

Dose:  50,000 

)  and 

T.B.  each. 

1,150 

R.H. 

240 

26 

— 

— 

D. 

G.T. 

1,151  J 

360 

18 

— 

— 

D. 

G.T. 

1,152, 

160 

— 

— 

41 

D. 

-  No  Tuberculosis. 

Fed  once. 

1,153  [    L.F. 
,-  and 

950 

— 

— 

42 

K. 

1 

July  27,  1904. 

1,154 1    R.H. 

160 

— 

— 

00 

D. 

G.T. 

1,155/ 

790 

— 

— 

55 

K. 

No  Tuberculosis. 

1,156'i 

350 

102 

D. 

G.T. 

Fed  from 

L.F. 

July  27  to 

1,157  \  and 

R.H. 
1.158J 

260 





70 

K. 

G.T. 

August  2. 

1 

220 

— 

— 

84 

D. 

G.T. 
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CALF  184. 

Subcutaneous  Inoculation  of  1-65  cc.  (diluted  to  10  cc.)  of  an  emulsion  made  from  the  tuberculous  organs  of 
Guinea-pigs  1011  and  1012;  the  latter  animals  were  inoculated  with  an  emulsion  from  the  local  tumour  and  prescap- 
ular  gland  of  Calf  138. 

Dose— 1,500,000  tubercle  bacilli. 

Date— June  16th,  1904. 

Weight— June  21st,  1904.     1  cwt,  3  qrs.  17  lbs. 

Killed — January  26th,  1905.     225  days  after  inoculation. 


Clinical  History. 

A  week  after  inoculation  there  was  a  nodule,  the  size 
of  a  broad  bean.  At  the  end  of  six  weeks  a  tumour  ha  :1 
developed,  which  was  flat,  noiular,  and  roughly  triaig  ilar 
in  outline  measuring  2£  in.  in  length  by  2  in.  in  breadth. 
It  then  began  to  soften,  and  became  larger  and  in  or  3 
prominent.  In  November  it  measured  4  in.  by  2|  in., 
and   was  very  prominent,  soft,  and  fluctuant. 

The  prescapular  gland  slowly  enlarged,  and  on  September 
1st  measured  4  in.  in  length  ;  subsequently  it  diminished 
slightly  in  size. 

The  general  condition  of  the  animal  was  good  throughout 
the  whole  of  the  experiment. 


October 
•5°  C. 


Tuberculin  Tests. 
4th,    1904.     Doubtful.     Rise  of  temperature, 


October    7th,    1904.     Positive.     Rise    of    temperature, 
1-2°  C. 

October  20th,  1904.     Negative.     Rise  of  temperature, 
0-3°  C. 

October  26th,   1904.     Negative.     Rise  of  temperature, 
0-3°  C. 

November  1st,  1904.     Negative.     Rise  of  temperature, 
0-4°  C. 

November  15th,  1904.     Negative.     No  rise  of  tempera- 
ture. 

Weights. 

cwts.    qrs.      lbs. 

June  21st,  1904  -       1         3         17 

January  26th,  1905  -  3         3         22 

Gain  in  weight  2        0  5 

Average  weekly  increase     -       0        0  7*4 

The  animal  was  weighed  every  week  and  practically  on 
every  occasion  an  increase  in  weight  was  recorded. 


Temperature. 


42  (6 


June 

20  2» 


The  temperature  from  August  8th  to  the  end  of  the  experiment  was  normal,  except  for  a  slight  rise   to  39-7 
August  31st,  and  a  sharp  rise  to  40*5°  on  September  16th. 


on 


POST-MORTEM   EXAMINATION. 

Carcass. — In  good  condition. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  on  the 
right  side  of  the  neck  there  was  an  abscess,  measuring 
3  in.  by  2  in.  by  about  1£  in.,  with  thin  fibrous  walls  and 
brownish  yellow  caseo-purulent  contents,  in  which  were 
Beveral  partially  softened  gritty  caseous  masses.  The 
internal  wall  was  lined  by  a  thin  layer  of  pinkish  granula- 
tion tissue.  On  the  external  wall  there  were  scattered 
some  discrete  caseous  gritty  tubercles,  the  size  of  a  No.  4 
shot. 

Right  Prescapular  Gland. — Weighed  3ozs.,  and  measured 
3  in.  by  2\  in.  bv  H  in.  On  section  the  greater  part 
of  the  gland  substance  (two  thirds)  was  replaced 
by  softened  caseous  material  resembling  that  in  the 
local  tumour,  but  containing  larger  and  more  calcareous 
caseous  masses  ;  the  rest  of  the  gland  showed  a  number  of 
softened  caseous  nodules,  the  largest  about  1  centimetre 
in  diameter  ;  each  nodule  was  surrounded  by  a  thin 
capsule  of  fibrous  tissue,  and  was  infiltrated  with  cal- 
careous  particles. 


Left  Prescapular  Gland. — Normal. 

Right  Prevectoral  Glands.— Two  superficial  glands  Mere 
normal  ;  a  deep  gland  showed  two  gritty  caseous  nodules 
with  fibrous  capsules,  3  and  8  millimetres  in  diameter 
respectively. 

Left  Prepectoral  Glands.—  Normal. 

Cervical  Glands.— A  gland  in  the  middle  of  the  neck, 
on  the  right  side,  the  size  of  a  broad  bean,  was  caseous 
and  softened  practically  throughout,  and  appreciably 
gritty  from  calcification. 

All  other  cervical  glands  were  normal. 

Abdomen  : 

Oment um,,  Peritoneum.  — Normal. 

Spleen.—  Normal  on  the  surface.  Showed  in  the 
pulp  three  caseous  gritty  nodules,  the  largest  the  size 
of  a  pea. 

Liver.  —Embedded  in  the  substance,  just  under  the 
capsule  on  the  anterior  surface,  were  two  nodules, 
5  millimetres  in  diameter,  with  thick  fibrous  walls 
and   gritty   caseous   centres.     In   the   depth   of   the 


L 


179 


liver  eight  simi'ar  nodules  were  seen  ;  these  ranged 
from  5  to  10  millimetres  in  diameter. 

Gall  Bladder.—  Normal. 

Portal  Glands. — Three  of  the  portal  glands  were 
beset  with  yellow  gritty  caseous  nodules,  the  largest 
the  size  of  a  pea  ;  a  fourth  gland  was  normal. 

Kidneys. — Each  kidney  showed  on  the  surface 
numerous  pale  areas,  which  on  section  were  found  to 
extend  in  a  wedge-shaped  manner  into  the  cortex. 
No  tubercles  seen. 

Suprarenal  Bodies.  — Normal. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura. — Normal. 

Lungs. — The  left  cephalic  lobe  contained  two,  the 
left  caudal  lobe  four,  pea-sized  gritty  caseous  nodules, 
each  surrounded  by  a  thin  fibrous  capsule. 

In  the  right  cephalic  lobe  there  were  three  similar 
nodules  ;  the  right  caudal  lobe  showed  six  nodules, 
the  largest  the  size  of  a  haricot  bean. 

The  nodules  in  the  right  lobes  were  more  softened 
than  those  in  the  left. 

The  fringes  around  the  margin  of  the  right  caudal 
lobe  were  hypectrophied,  but  did  not  show  tubercles. 

Mediastinal  Glands. — The  long  caudal  gland  mea- 
sured 3  in.  by  1  in.  by  f  in.,  and  showed  in  the  cortex 
about  twenty  hard  gritty  caseous  nodules  ranging  in 
size  from  a  No.  4  shot  to  a  large  pea.  Other  glands 
in  the  dorsal  mediastinum  were  similarly  affected. 
but  contained  fewer  nodules.  Each  nodule  was  sur- 
rounded by  a  delicate  fibrous  capsule. 


fibrous    nodule, 
four     pea-sized 


Bronchial  Glands. — Left  bronchial  gland  resembled 
the  caudal  gland. 

Right    bronchial    contained    one 
with  yellow  gritty  foci  in  the  centre. 

The    infratracheal    gland    .showed 
gritty  caseous  nodules. 

Ventral  mediastinal  glands  normal. 

Tonsils,  Tongue,  Pharynx,  Larynx,  Trachea,  Large 
Intestines,  Small  Intestines,  Pharyngeal  Glands,  Sub- 
maxillary Glands,  Parotid  Glands,  Mesenteric  Glands, 
Ileo-Colic  Glands,  Colic  Glands. — Normal. 

Caliac  Glands. — One  coeliac  gland  was  slightly  en- 
larged, and  contained  a  number  of  gritty  caseous  nodules, 
ranging  in  size  from  a  pin's  head  to  that  of  a  pea  ;  another 
coeliac  gland  showed  one  pea-sized  nodule. 

Left  Lumbar  Gland. — Contained  half  a  dozen  gritty 
caseous  nodules  with  fibrous  capsules,  the  largest  4  mm. 
in  diameter. 

Bight  Lumbar  Gland,  Sacro-Iliac  Glands,  Ilia-  Glands, 
Precrural  Glands,  Popliteal  Glands,  Gluteal  Glands, 
Axillary  Glands,  Left  Prescapular  Gland,  Left  Prepectoral 
Gland,  Testicles. — Normal. 

Microscopical  Examination. 
Lung. — No  tubercle  bacilli. 
Deep  Prepectoral  Gland. — Two  tubercle  bacilli. 
Spleen. — Two  tubercle  bacilli. 
Mediastinal  Gland. — No  tubercle  bacilli. 
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CALF  142.: 

Subcutaneous  Inoculation  of  culture  from  the  original  material. 

The  Culture  was  the  sixth  generation,  42  days  old  ;  the  total  age  of  the  culture  was  292  days. 

Dose— 12-5  milligrammes. 

Date— April  7th,  1904. 

Killed — When  dying,  June  6th,  1904.     60  days  after  inoculation. 


Clinical  History. 

Six  days  after  inoculation  there  was  a  subcutaneous 
swelling  3£  in.  by  2£  in.  by  about  £  in.  thick.  At  the 
end  of  a  fortnight  there  was  an  elongated  firm  raised 
tumour  6  in.  in  length  by  3}  in.  in  breadth  ;  the  tumour 
covered  and  was  moulded  to  the  enlarged  p:escapular 
gland,  which,  however,  was  freely  moveable.  About  30 
days  after  inoculation  the  tumour  attained  its  maximum 
7j  in.  by  3£  in.  ;  the  gland  at  this  time  measured  nearly 
6  in.  in  length  ;  both  diminished  slightly  in  size  before 
the  end  of  the  experiment. 

The  animal  was  first  noticed  to  be  ill  a  month  after  in- 
oculation ;  the  coat  was  rough  and  there  was  some  loss 
of  appetite.  The  respirations  then  became  increased  in 
frequency  and  finally  laboured.  The  appetite  further 
diminished  and  there  was  marked  loss  in  flesh,  emacia- 
tion in  the  end  being  extreme. 

She  was  killed  in  a  dying  condition. 


Tuberculin  Tests. 

April  loth,  1904  (8  days  after  inoculation  of  culture). 
Positive.     Rise  of  temperature  1-1°  C. 

April  18th,  1904  (11  days  after  inoculation).  Positive. 
Rise  of  tempera  uie  L5°  C. 

In  both  cases  there  was  a  slight  local  reaction. 

Weights. 

April  12th  1904  - 
April  26th,  1904  - 
June  7th,  1904     - 

Loss  in  weight  in  9  weeks 
Average  loss  per  week  - 
Average    loss    during   last 
weeks     - 

During  the  first  fortnight  there  was  a  gain  in  weight  of 
9  lbs.  ;  then  during  the  remainder  of  the  experiment  there 
was  a  progressive  decline  in  weight,  the  amount  lost  in  this 
latter  period  being  71  lbs. 


cwts. 

qrs. 

11>S. 

2 

1 

19 

2 

2 

0 

1 

3 

13 

0 

2 

6 

0 

0 

6-9 

0      0     12 


Tuberculin  Tat     Tuberculin  Test 
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Temperature. 
Tuberculin  Twt 
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POST-MORTEM  EXAMINATIONS. 

Carcass. — Extremely  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was  a  flat  tumour  6|  in. 
by  3^  in.  by  1 J  in.  On  section  it  was  composed  of  firm 
yellow  caseo-necrotic  tissue  showing  numerous  small 
areas  of  softening  ;  the  tissue  was  perceptibly  gritty,  espec- 
ially around  the  peripherv.  The  tumour  was  thoroughly 
adherent  to  the  skin  and  the  underlying  muscle,  both 
of  which  it  infiltrated  to  a  slight  extent. 

In  the  tissues  around  the  tumour  and  the  prescapular 
gland  there  was  a  small  amount  of  oedema  fluid. 

Left  Prescapular  Gland. — Weighed  5|  ozs.,and  measured 
3i  in.  by  2\  in.  by  If  in.  ;  on  section  it  consisted 
throughout  of  dense  greyish  yellow  caseated  tissue,  which 
was  just  perceptibly  gritty  ;  at  the  lower  part  of  the 
gland  this  tissue  was  not  so  uniform  as  in  the  upper, 
and  could  be  seen  to  be  made  up  of  closely  packed  yellow 
tubercles  ;  the  capsule  of  the  gland  was  very  thickened. 
The  three  prepectoral,  the  axillary,  and  the  lower, 
mid  and  upper  cervical  glands  on  the  left  side  were  all 
enlarged  and  (edematous  ;  each  showed  one  or  two  minute 
caseous  foci  in  the  cortex. 

Abdomen  ; 

The  omentum  was  almost  completely  devoid  of 
fat ;  it  showed  on  the  inferior  surface  one  small 
congest*  (I  tubercle,  the  size  of  a  pin's  head. 

The  mesentery  and  serous  surfaces  of  the  intes- 
tines were  very  congested. 


Spleen. — Weighed  12  ozs.  The  capsule  was  con- 
gested, but  showed  no  tubercles  ;  the  substance  was 
crowded  with  little  tubercles,  from  1  to  2  mm.  in 
diameter,  which  appeared  to  have  arisen  in  the 
Malpighian  bodies.  The  tubercles  were  yellow  and 
caseous  in  the  centre,  translucent  at  the  periphery. 

Liver. — Was  normal  on  the  surface  ;  beneath  the 
capsule  there  were  several  small  collections  of  yellow 
points,  extending  some  distance  into  the  substance 
(possibly  fatty  ;  areas  similar  to  these  have  been 
seen  in  the  livers  of  other  bovines,  and  in  one  or  two 
instances  have  been  inoculated  into  guinea-pigs,  but 
without  producing  tuberculosis).  Evenly  distri- 
buted throughout  the  substance  there  were  mode- 
rately numerous  minute  yellow  tubercles,  just  visible 
to  the  naked  eye. 

Portal  Clands. — Four  in  number,  were  greatly 
enlarged,  and  beset  with  6mall  coalescing  caseating 
tubercles. 

Kidneys. — Both  kidneys  appeared  to  be  enlarged, 
but  were  normal  in  colour  ;  they  showed  in  the 
cortex,  immediately  beneath  the  capsule,  sparsely 
scattered  translucent  tubercles,  about  the  size  of 
pin's  heads,  with  slightly  opaque  centres. 

Suprarenal    Bodies. — Were   normal. 

Four  Caliac  Glands,  ranging  in  size  from  a  small 
bean  to  a  large  filbert,  were  closely  beset  with  small 
caseating  tubercles,  which  in  the  large  gland  had 
in  many  places  become  confluent. 
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Small  Intestine. — The  great  majority  of  the 
Peyer's  patches  showed  caseating  nodules  from  2  to  3 
up  to  5  mm.  in  diameter.  In  the  long  Peyer's 
patch  in  the  ileum  they  were  very  numerous,  and 
occurred  at  short  intervals  ;  in  the  ileum  there 
were  also  several  small  nodules  in  the  mucous  mem- 
brane ;  most  of  the  nodules  showed  little  central 
ulcerations. 

Large  Intestine. — Practically  all  the  lymphoid 
follicles  in  the  large  intestine  were  enlarged,  con- 
gested, and  ulcerated  ;  when  cut  into  they  showed 
yellow  foci  which  could  be  seen  through  the  serous 
coat.  All  the  glands  on  the  surface  of  the  stomach 
were  enlarged  and  firm,  and  showed  early  caseation. 

Mesenteric  Glands. — All  the  mesenteric  glands, 
without  exception,  were  enlarged,  and  showed  vary- 
ing amounts  of  firm  greyish  or  pinkish  grey  trans- 
lucent tissue,  beset  with  yellow  caseous  foci  ;  three 
large  glands  at  the  anterior  end  of  the  mesentery 
and  two  at  the  posterior  were  greatly  enlarged,  and 
practically  tuberculous  throughout. 

All  the  meso-colic  glands  were  enlarged  to  the 
size  of  kidney  beans,  and  showed  on  section  firm 
translucent  tissue  beset  with  caseous  foci. 

Thorax  : 

Lungs. — Were  heavy,  of  a  firm  consistence,  and 
when  squeezed  between  the  fingers  and  thumb  felt 
shotty ;  the  surfaces  had  a  mottled  appearance, 
and  showed  beneath  the  pleura  numerous  small 
grey  translucent  tubercles  closely  crowded  together, 
especially  in  the  cephalic  lobes  ;  the  tubercles  had 
upaque  caseous  centres.  On  section  similar  tubercles 
permeated  the  substance  of  the  lung ;  in  many 
places  the  tubercles  had  coalesced  to  form  masses, 
irregular  in  outline,  which  in  the  cephalic  lobes 
(where  the  tubercles  were  most  numerous)  almost 
completely  filled  up  the  lobules  ;  the  lung  tissue 
between  the  tubercles  was  congested  and  cedematous. 

The  fringes  around  the  margins  of  the  lungs  and  on 
the  surface  were  congested,but  were  not  hypertrophied, 
and  did  not  contain  tubercles. 

Thoracic  Glands.— The  mediastinal  and  bronchial 
glands  were  greatly  enlarged,  and  together  weighed 
about  12  ozs. 

The  caudal  mediastinal  gland  measured  8  in.  by 
2  in.  by  f-  in.,  and  weighed  6  ozs.  ;  on  section  the 
gland  substance  was  seen  to  be  extensively  replaced 
by  firm  greyish,  somewhat  translucent  tissue,  in  which 
were  embedded  small  caseous  masses  and  foci ;  in 
the  cortex  the  caseous  foci  formed  a  narrow  almost 
continuous  line  ;  the  gland  tissue  not  affected  by 
tubercle  was  congested  and  cedematous.  The  caseous 
areas  were  appreciably  calcareous. 

The  gland  anterior  to  this  was  similarly,  but  not  so 
extensively  affected. 

The  left  bronchial  gland  was  greatly  enlarged,  and 
on  section  resembled  the  caudal  gland. 

The  right  bronchial  glands,  two  in  number,  were 
cedematous,  and  beset  with  caseous,  slightly  gritty 
tubercles. 


Two  right,  and  one  left,  peribronchial  glands  were 
enlarged  to  the  size  of  small  walnuts,  and  beset  with 
confluent  caseating  tubercles. 

On  the  ventral  surface  of  the  trachea  there  were 
two  large  g'ands  (infra-tracheal) ;  one  resembled  the 
mediastinal;  the  other  was  oedematous  and  infil- 
trated with  early  tuberculous  nodules,  which  had  not 
begun  to  caseate. 

Two  ventral  mediastinal  glands  (suprasternal)  were 
enlarged,  and  showed  small  caseous  foci. 

Pleura. — The  parietal  pleura  was  normal. 

Heart. — The  pericardial  surface  was  normal,  except 
for  numerous  little  petechial  haemorrhages  in  th  • 
fat  along  the  coronary  arteries.  Muscle  and  ralvei 
were  normal. 

Tonsils. — The  right  tonsil  showed  in  one  of  the  cryj>i  a 
little  soft  yellow  secretion,  which  easily  shelled  out. 
(Numerous  tubercle  bacilli  found  in  a  smear. ) 

The  left  tonsil  showed  crypts  filled  with  secretion, 
but  this  was  not  examined  microscopically. 

Various  Lymphatic  Glands. 

Th?  retropharyngeal,  submaxillary,  and  subparotid 
glands  were  congested  and  cedematous,  and  showed  in 
the  cortices  one  or  two  congested  caseous  tubercles. 

The  right  superior  cervical  (near  the  hyoid  bone),  the 
right  axillary,  the  right  prepectoral  and  the  right  pre- 
scapular  glands  also  showed  small  caseous  foci. 

Scattered  caseous  foci  were  also  seen  in  the  left  gluteal, 
both  popliteal  and  supramammary,  the  left  precrural,  the 
right  iliac,  sacro-iliac  and  lumbar  lymphatic  glands. 

A  pigmented  gland  near  the  right  suprarenal  showed 
numerous  small  tubercles  in  the  cortex. 

The  left  iliac,  the  right  precrural,  the  right  gluteal 
and  the  ischiatic  glands  appeared  normal. 

Three  ha?mo-lymph  glands  near  the  local  lesion,  and 
several  at  the  bifurcation  of  the  abdominal  aorta,  showed 
translucent  tubercles  with  opaque  yellow  central  points. 

Mammary  Gland. — In  the  right  hind  part  of  the 
mammary  gland  there  was  a  suspicious  yellow  point, 
which  shelled  out ;  no  tubercle  bacilli  were  found  in  a 
smear. 


Fallopian   Tubes. — Normal 

Microscopical  Examination. 

Right  Tonsil. — Numerous  tubercle  bacilli. 

Left    Prescapular    Gland. — Numerous  tubercle  bacilli; 
many  in  clumps. 

Left  Axillary. — Numerous  tubercle  bacilli. 

Large    Intestine   (nodule). — Numerous   tubercle  bacilli. 

Small   Intestine   (nodule). — Very     numerous      tubercle 
bacilli. 

Right    Prepectoral    Gland. — Very    numerous    tubercle 
bacilli. 

Supramammary    Lymphatic    Gland. — Very    numerous 
tubercle  bacilli. 

Hcemo-lymph  Gland  (near  local  lesion). — Very  numerous 
tubercle  bacilli.     (Bacilli  very  short.) 
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CALF  218. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IV. 

The  culture  was  the  l(3th  generation,  20  days  old,  and  had  been  in  cultivation  a  total  period  of  459  days. 

Dose — 4(3  milligrammes. 

Date— October  31st,  1904. 

Weight— November  1st,  1904.     1  cwt,  2  qrs.  10  lbs. 

Age — 4  months. 

Killed— When  very  ill,  December  2nd,  1904.     32  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  31st,  1904. 

Eleven  daj-s  after  inoculation  there  was  a  pear-shaped 
tumour,  measuring  4  in.  by  3  in.  by  a  little  over  1  in.  ; 
the  prescapular  gland  was  3  in.  in  long  diameter  and 
the  spherical  prepectoral  gland  could  just  be  felt. 

Three  weeks  after  inoculation  the  local  tumour  and  the 
prescapular  gland  attained  their  maximum  size,  the  former 
measuring  5  in.  by  3J  in.  by  1£  in.,  the  latter  4J  in.  in 
length.  Constitutional  symptoms  were  first  noticed 
towards  the  end  of  the  third  week  ;  the  respirations  were 
increased,  and  there  was  occasional  cough. 

The  calf  rapidly  became  worse ;  the  respirations  gradually 
increased  in  frequency  and  were  finally  laboured  and  jerky. 


On  December  2nd  the  calf  was  so  very  weak  and 
emaciated  and  looked  so  very  ill  that  it  was  decided  to 
kill  it. 

Weights. 

During  the  first  week  the  calf  gained  1  lb.  ;  at  the 
end  of  the  second  week  there  -was  a  loss  of  1  lb.  on  the 
original  weight ;  in  the  third  week  the  animal  lost  1 1  lbs., 
and  in  the  fourth  15  lbs. 


November  1st,  1904 
November  8th,  1904 
November  15th,  1904 
November  23rd,  1904 
November  30th,  1904 
Loss    in     weight 
November      1st 


cwts. 

1 
1 
1 
1 

1 


qrs. 
2 
2 
2 

1 
1 


from 
to 


lbs. 

10 

11 

9 
16 

1 


November  30th,  1904-     - 


Temperature. 
November 


POST-MORTEM  EXAMINATION. 

Carcass. — Greatly  emaciated. 

Local  Lesion. —  In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  firm  tumour,  measuring  5  in.  by 
3  J  in.  by  1  \  in.  and  weighing,  with  the  skin  and  thin  layer 
of  superficial  muscle,  to  which  it  was  adherent,  10  ozs. 

On  section  it  was  composed  of  salmon-pinkish  yellow 
necrotic  tissue,  firm  and  tough  in  the  lower  part,  spongy 
and  breaking  down  in  the  upper  ;  the  cut  surface  showed 
numerous  petechial  points  of  hemorrhage.  The  growth 
was  firmly  adherent  to  the  skin  and  superficial  muscle, 
but  infiltrated  them  only  to  a  slight  extent. 

Left  Prescapular  Gland. — Weighed  a  little  over  4  ozs.,  and 
measured  4£  in.  by  2k  in.  by  1}  in.  On  section  the  whole 
of  the  cortex  was  tuberculous,  consisting  partly  of  dense 
pinkish-yellow  caseatcd  tissue,  and  partly  of  firm  trans- 
lucent tissue,  closely  beset  with  opaque  yellowish-white 
streaks  and  foci. 

Right  Prescapular  Gland. — Was  normal  in  size,  and 
showed  in  the  cortex  a  few  small  tubercles. 

Left  Prepectoral  Glands. — One,  the  size  of  a  marble, 
showed  in  one  part  of  the  cortex  a  small  mass  of  firm 
translucent  tissue,  .Studded  with  caseous  foci  ;  two  other 
prepectoral  glands  contained  scattered  caseous  tubercles. 

Cervical  (Hands. — On  the  left  side,  near  the  mastoid 
li'Te  were  1  wo  glands  ;    one,  the  size  of  a  broad 


bean,  showed  the  whole  of  the  cortex  tuberculous,  and  in  a 
state  of  early  caseation  ;  the  other,  smaller  in  size,  con- 
tained a  small  tuberculous  mass.  Ihe  corresponding 
glands  on  the  opposite  side  contained  a  few  small  caseous 
tubercles.  The  mid  cervical  glands  on  both  sides  re- 
sembled the  latter.  The  posterior  cervical  glands  showed 
no  foci. 

Axillary  Glands,  Right  Prepectoral   Glands. — Showed  a 
few  caseous  foci. 

Abdomen  : 

Omentum. — Was  almost  completely  devoid  of  fat, 
and  showed  on  its  inferior  surface  sparsely  scattered 
translucent  tubercles,  mostly  the  size  of  pins'  heads. 

Spleen. — Weighed  1 1  ozs.  The  surface  was  normal, 
except  for  a  number  of  delicate  congested  villous 
tufts  ;  the  pulp  was  crammed  with  spherical  tubercles, 
varying  from  1  to  T  5  mm.  in  diameter  ;  the  tubercles 
were  grey,  and  showed  minute  opaque  yellow  central 
foci. 

Liver. — Weighed  4  lbs.  4  ozs.,  and  appeared  slightly 
swollen  ;  the  parenchyma  was  yellowish-red,  and 
closely  beset  with  grey  miliary  tubercles,  some  of 
whi<  h  were  just  beginning  to  caseate  ;  many  of  the 
surface  tubercles  caused  slight  elevations  under  the 
capsule. 
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Gall  Bladder.— The  mucous  membrane  of  the  gall 
bladder  showed  several  minute  ulcers  with  yellow 
floors. 

Portal  Glands— Were  enlarged,  and  showed  in  the 
cortices  confluent  masses  of  grey  translucent 
tissue,  studded  with  caseous  foci. 

Kidneys.— -Left  kidney  showed  on  the  surface 
fairly  numerous  greyish-white  miliary  tubercles 
(twelve  to  twenty  counted  on  the  surface  of  each  large 
lobule) ;  similar  tubercles  were  seen  on  section  ; 
the  medullary  zone  was  free. 

Right  kidney  resembled  the  left. 

Both  kidneys  showed  numerous  pale  wedge-shaped 
areas. 

Suprarenal  Bodies. — In  the  cortex  of  the  left  there 
was  a  pinhead  sized  tubercle. 

The  right  was  normal. 

Thorax  : 

Heart. — Pericardium  and  muscle  substance  normal  ; 
on  the  endocardium  of  the  right  ventricle  there  was 
a  greyish  white  tubercle,  the  size  of  a  pin's  head  ; 
valves  normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  not  hypertrophied,  and  did  not  contain  tubercles. 

Diaphragm. — The  pleural  surface  of  the  tendon  of 
the  diaphragm  presented  some  recent  tuberculous 
granulations. 

A  small  congested  gland  in  the  caval  fold  of  the 
pleura  contained  a  few  early  tubercles. 

Lungs. — The  ventral  portions  of  the  cephalic  and 
caudal  lobes  on  both  sides  were  dark  red  in  colour, 
firm,  and  quite  airless.  The  dorsal  portions,  and  the 
posterior  parts  of  the  caudal  lobes,  were  more  or 
less  normal  in  colour  and  crepitant  throughout,  except 
for  an  occasional  consolidated  lobule  (about  half 
the  cephalic  lobes  and  a  third  of  the  caudal  lobes 
were  solid)  ;  in  the  caudal  lobes  there  were  several 
areas  of  interstitial  emphysema. 

The  substance  of  the  lungs  was  closely  beset  with 
grey  miliary  tubercles,  slightly  opaque  in  the  centre. 
The  tubercles  were  more  numerous  and  appeared 
larger  in  the  consolidated  parts  than  in  the  crepitant ; 
in  the  former  they  projected  from  the  surface,  but  not 
in  the  latter. 

The  bronchi  in  the  collapsed  portions  were  plugged 
with  yellow  muco-pus. 

The  fringes  around  the  margins  of  the  lungs  were 
not  hypertrophied. 

Mediastinal  Glands. — Were  moderately  enlarged. 
The  caudal  mediastinal  gland  weighed  2|  ozs 

On  section  the  cortex  was  composed  of  firm  grey 
translucent  tissue,  studded  in  some  parts  with  opaque 
yellowish  white  foci,  and  in  others  penetrated  with  a 
fine  yellow  network. 

The  glands  anterior  to  this  in  the  dorsal  medi- 
astinum were  similarly  affected ;  they  weighed, 
together  with  the  caudal  gland,  5  ozs. 


Bronchial  Glands.— Were  enlarged  to  four  or  five 
times  the  normal;  on  section  they  resembled  the 
mediastinal  glands. 

The  medullary  parts  of  the  above  glandfl  were  con« 
gested  and  cedematous. 

Two  enlarged  glands  below  the  trachea  win- 
similarly,  but  not  so  extensively,  affected. 

The  ventral  mediastinal  glands  contained  a  feu- 
minute  caseous  foci. 

Alimentary  Tract : 

Tonsils.— Each  tonsil  showed  on  section  a  lew  very 
minute  j'ellow  points. 

Tongue,    Pharyngeal    Mucous    Membrane—  Normal. 

Pharyngeal  Glands. — Showed  fairly  numerous  discrete 
tubercles. 

Submaxillary  Glands.— Contained  similar  tubercles  ; 
these  were  less  numerous  in  the  right  than  in  the  left. 

Intestines. — The  small  intestine  showed  sparsely 
scattered  caseous  foci,  some  in  Peyer's  patches,  others 
beneath  the  mucous  membrane. 

Large  intestine  normal. 

Mesenteric  Glands. — Almost  all  the  mesenteric  glands 
contained  scattered  miliary  tubercles  with  caseous 
centres. 

Gastric  Glands,  Pancreatic  Glands. — Were  similarly 
affected. 

Various  Lymphatic  Glands  : 

Subparotid  Glands,  Precrural  Glands,  Pudic  Glands, 
Popliteal  Glands,  Gluteal  Glands,  Iliac  Glands,  Vertebral 
Glands. — Contained  a  few  small  caseous  tubercles. 

Ischiatic  Glands. — Appeared  normal. 

Coeliac  Glands. — Enlarged  and  closely  beset  with 
miliary  tubercles,  which  in  the  largest  glands  were  con- 
fluent. 

Renal  Gland. — Enlarged,  and  beset  with  opaque 
miliary  tubercles. 

Lumbar  Glands. — Enlarged  and  cedematous  ;  showed 
in  the  cortices  small  translucent  masses  studded  with 
opaque  foci. 

Most  of  the  haBmo-lymph  glands  examined  showed 
grey  miliary  tubercles. 

Testicles.  — Normal. 

Microscopical  Exam ination. 

Left  Tonsil. — Fairly  numerous  tubercle  bacilli. 

Intestine. — Numerous  tubercle  bacilli. 

Mesenteric  Gland. — Moderately  numerous  tubercle 
bacilli. 


V 


Gluteal  Gland 

Kidney  J-  Numerous  tubercle  bacilli. 

Hcemo-Lymph  Gland  J 

Pus  from  Bronchus. — One  tubercle  bacillus  seen. 
Left   Suprarenal   Bodin^,     ,   ,       ,    ,      .... 
Heart   Tubercle  )  N°   tubercle  bacilh' 
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CALF  220. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IV. 

The  culture  was  20  days  old,  16th  generation,  and  had  been  in  cultivation  a  total  period  of  459  day? 

Dose — 50    milligrammes. 

Date— October  31st,  1904. 

Weight— November  1st,  1904.     1  cwt.  3  qrs.  13  lbs.. 

Age — 4  months. 

Died — December  6th,  1904.     36  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  31st,  1904. 

Two  days  later  a  slight  thickening  was  felt  at  the  seat 
of  inoculation.  On  November  11th,  11  days  after  in- 
oculation, there  was  a  prominent  pear-shaped  tumour 
measuring  5J  in.  by  3£  in.  by  about  2  in.  in  thickness  ; 
the  prescapular  gland  measured  4  in.  in  long  diameter, 
and  a  prepectoral  gland  was  about  the  size  of  a  bagatelle 
ball. 

On  November  21st,  three  weeks  after  inoculation,  the 
tumour  had  grown  to  a  very  large  size  and  measured 
8  in.  in  length  by  3.^  in.  in  breadth  ;  it  appeared  to  be 
undergoing  softening  in  the  centre.  In  front  of  the  left 
shoulder  there  was  a  large  adherent  mass  measuring 
8  in.  in  length  by  4  in.  in  breadth.  This  mass  was  appar- 
ently composed  of  the  greatly  enlarged  prescapular 
gland  and  the  thickened  and  infiltrated  tissues  surround- 
ing it.  The  muscles  between  the  local  tumour  and  the 
prescapular  gland  were  infiltrated  and  very  hard,  and 
there    was    well   marked    oedema    of    the   dewlap.     The 


respirations  were  increased  in  frequency  and  the  animal 
was  obviously  losing  flesh. 

During  the  remainder  of  the  experiment  the  local 
conditions  were  unaltered,  with  the  exception  that  the 
infiltration  around  the  prescapular  gland  became  less 
extensive  and  the  prescapular  gland  more  moveable. 

The  constitutional  symptoms  increased  in  severity ; 
the  respirations  became  quicker  and  more  laboured,  and 
there  was  marked  emaciation. 

The  calf  died  on  December  6th,  1904,  36  days  after 
inoculation. 

Weights. 
During  the  first  fortnight  there  was  a  gain  in  weight 
of  1  lb.  ;    then  the  animal  steadily  lost  in  weight. 

cwts.     qrs.     lbs. 
November  1st,  1904 
November  14th,  1904    - 
November  23rd,  1904.   - 
November  30th.  1904    - 
Loss  in  weight    - 
Average  daily  loss  during 
last  16  days     -         -         -        -      2*2 
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POST-MORTEM   EXAMINATION. 

Carcacs. — Greatly  emaciated. 

Seat  o)  I  not- illation. — In  the  subcutaneous  tissues  on  the 
left  side  of  the  neck  there  was  an  elongated  tumour 
measuring  0J  in.  vertically,  4  in.  transversely,  and  1£  in.  in 
thickness,  and  weighing,  with  the  skin  to  which  it  was 
at  1  ached    1  lb.  5  OZB. 

On  section  it  was  composed  of  the  usual  dense  pinkish 
yellow  necrotic  tissue,  which  in  the  upper  part  had  broken 
down  to  form  an  irregular  cavity  2£  in.  by  2  in.  by  1  in.  ; 
the  cavity  was  filled  with  turbid  brownish  yellow  fluid,  con- 
taining shreds  of  necrosed  tissue  ;  the  internal  walls 
siowed  irregular  partially  detached  yellow  sloughs. 
The  skin  was  intimately  adherent,  deeply  congested,  and 
Opposite  the  cavity  was  infiltrated  right  up  to  the  surface 
with  numerous  yellow  tubercles.  On  the  external  sur- 
face the  skin  was  covered  with  dried  fissured  secretion, 
which  when  removed  exposed  a  red  raw  surface. 

The  muscle  on  which  the  tumour  lay  was  intensely  con- 
gested and  closely  infiltrated  for  a  depth  of  \  in.  with 
yellow  caseous  nodules  and  tubercles. 


Extending  between  the  local  tumour  and  the  inferior 
extremity  of  the  prescapular  gland  (in  the  position  of  the 
sternomastoid)  there  was  a  firm  band,  2  in.  in  breadth 
and  1  in.  in  thickness,  consisting  of  pearly  white  fibrous 
tissue  and  fibroid  muscular  tissue  studded  with  yellow 
caseous  masses  and  tubercles. 

A  smaller  band,  continuous  with  the  above,  extended 
as  far  as  the  first  prepectoral  gland,  to  the  capsule  of 
which  it  adhered. 

Left  Prescapular  Gland. — Triangular  in  transverse 
section  ;  measured  2.J  in.  by  2  in.,  and  weighed  9ozs.  The 
superficial  muscles  covering  it  were  intimately  adherent, 
and  infiltrated  with  tubercles,  which  appeared  to  have 
grown  through  the  capsule.  On  section  the  greater  part 
of  the  gland  was  composed  of  dense  pinkish  yellow 
caseated  tissue,  sprinkled  with  opaque  yellow  foci,  which 
were  just  perceptibly  gritty;  a  small  part  of  the  cortex 
of  the  gland  showed  firm  translucent  pinkish  grey  tissue, 
studded  with  opaque  caseous  foci. 

The  tissues  surrounding  the  local  tumour  and  neigh- 
bouring glands  were  infiltrated  with  gelatinous  oedema 
fluid. 
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Pre  pectoral  Glands.— The  rounded  prepectoral  gland 
was  greatly  enlarged,  measuring  1^  in.  in  diameter ; 
it  was  very  hard  and  composed  throughout  of  dense 
pinkish  yellow  caseated  tissue  ;  the  capsule  of  the  gland 
was  thickened,  and  infiltrated  with  caseous  tubercles. 

A  second  prepectoral  gland,  the  size  of  a  large  filbert, 
vas  intensely  hemorrhagic  ;  half  the  gland  felt  harder 
thin  normal,  and  showed  on  section  yellow  points  against 
a  lark  red  background.     (Tubercle  bacilli  very  numerous. ) 

A  third  and  deeper  gland,  the  size  of  a  marble,  was 
indurated,  and  showed  on  section  firm  red  tissue 
penetrated  with  a  yellow  network. 

A  gland  situated  near  the  posterior  border  of  the  first 
rib.  the  sizs  of  a  filbert,  was  dark  red,  firm,  and  showed  in 
the  centre  scattered  yellow  points. 

Cervical  Glaids. — The  left  deep  and  mid-cervical  glands 
resembled  the  latter.  One  upper  cervical  gland,  the  size 
of  a  large  plum,  showed  at  one  extremity  an  indurated 
mass  in  a  state  of  early  caseation. 

The  glands  on  the  right  side  were  intensely  congested, 
an  1  showed  discrate  caseous  tubercles  in  their  cortices. 

Abdomen  : 

Omentum. — The  omentum  showed  numerous  dark 
red  tubercles,  yellow  in  the  centre,  ranging  in  size 
from  a  mustard  seed  to  a  wheat  grain. 

The  peritoneal  sac  contained  about  30  cc.  of 
blood-stained  fluid. 

On  the  surface  of  the  rumen  there  was  one  congested 
tubercle. 

Spleen. — Greatly  swollen  ;  weighed  1  lb.  9  ozs. 
On  the  surface  there  were  three  loosely  attached  dark 
tubercles,  slightly  opaque  in  the  centre.  On  section 
the  pulp  was  packed  almost  as  closely  as  possible 
with  spherical  tubercles,  necrotic  in  the  centre,  the 
largest  the  siza  of  a  No.  1  shot.  The  small  amount 
of  splenic  tissue  that  remained  was  soft,  dark  red, 
and  diffluent. 

Liver.—  Greatly  enlarged  ;  weight  8  lbs.  3  ozs. 
The  surface  was  mottled  with  purplish  and  yellow 
patches  ;  the  substance  was  soft,  yellowish,  and 
very  closely  beset  with  grey  miliary  tubercles  ; 
under  the  capsule  many  of  the  tubercles  had  a  flat 
lenticular  shape,  and  measured  about  2  millimetres 
across,  but  in  the  substance  they  were  all  spherical 
and  about  1  millimetre  in  diameter. 

Gall   Bladder. — Mucous   membrane   normal. 

Portal  Glands. — Enlarged  to  three  or  four  times 
the  normal.  Showed  on  section  in  the  cortices 
irregular  greyish,  somewhat  translucent  masses, 
which  were  evidently  caused  by  very  early  tuberculous 
infiltration. 

Kidneys. — Were  enlarged,  pale  and  soft ;  they 
showed  in  the  cortices,  on  the  surfaces  as  well  as  on 
section,  numerous  grey  miliary  tubercles  ;  the 
m?dullary  zones  were  free  from  tubercles. 

Suprarenal  Bodies. — No  tubercles  seen. 

Thorax  : 

Heart. — The  pericardial  sac  contained  several 
cubic  centimetres  of  straw-coloured  fluid  and  one 
or  two  flakes  of  yellow  lymph. 

The  pericardial  surface  was  injected,  but  was  free 
from  tubercles. 

The  heart  muscle  was  soft  and  flabby. 

The  cavities  of  both  ventricles  and  auricles  were 
filled  with  dark  red  blood  clots;  the  clots  in  the  ven- 
tricles extended  into  the  pulmonary  artery  and  aorta. 
There  was  a  minute  grey  tubercle  on  the  endocardium 
of  the  right  ventricle  ;  with  this  exception  the 
endocardium  was  normal. 

There  was  an  excess  of  fluid  in  the  pleural  cavities. 

Pleura.—  The  fringes  along  the  margins  of  the 
ribs  were  slightly  hypertrophied  and  deeply  congested ; 
thev  showed  here  and  there  small  flattened  greyish 
white   tubercles. 

On  the  pleural  surface  of  the  pericardium  there 
were  some  dark  red  villous  vegetations,  at  the  bases 
of  which  minute  tubercles,  resembling  grains  of  sand, 
could  be  seen  and  felt ;  there  were  also  a  few 
tubercles  similar  to  those  on  the  parietal  pleura. 

( In  the  pleural  surface  of  the  diaphragm  there  was 
a  slight  development  of  vegetations  similar  to  those 
on  the  pleural  surface  of  the  pericardium  ;  there 
were  besides  about  half  a  dozen  dark  red  loosely 
attached  nodules,  yellow  in  the  centre,  the  size  of 
barley  grains. 


Lungs. — Were  very  heavy,  and  weighed  with  the 
bronchial  and  mediastinal  glands,    10  lbs. 

The  cephalic  lobes  and  anterior  and  ventral  port  ions 
of  the  caudal  lobes  wen;  (inn  (carnified),  dark  red  and 
conrpletely  consolidated  ;  they  showed  on  the  surfact 
very  numerous  Brightly  projecting  grey  tubercles, 
the  size  of  mustard  seeds  (some  of  the  tubercles  on  the 
dorsal  surfaces  were  Battened  out  as  in  tin-  liver); 
on  section  the  tissue  of  the  lob  I  very  firm, 

dark  red,  and  closely  beset  with    minute   tuber 
similar  to  those  on  the  surface  ;  a  few  of  the  i  libei  i 
appeared  to  have  opaque  centres  ;   the  bronchi  in  the 
solid  parts  were  filled  with  yellow  tUUCO-pus. 

The  greater  parts  of  the  caudal  lobes  wen-  air- 
containing,  and  were  only  slightly  congested  and 
©edematous.  On  section  they  were  closely  Inset  with 
tiny  tubercles,  similar  to  those  in  the  consolidated 
lobes,  which  stood  out  from  the  cut  surface. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  5  in.  by  2|  in.  by  1  in.,  and  weighed  '.'>  ozs. 
On  section  the  medulla  was  soft,  red,  and  cedematoufl  ; 
the  cortex  was  firmer  than  normal,  pinkish-grey,  and 
dotted  here  and  there  with  yellow  points. 

All  the  glands  in  the  dorsal  mediastinum  anterior 
to  this  were  much  enlarged,  and  resembled  the  caudal 
gland. 

Bronchial  Glands. — The  left  bronchial  gland  was  en- 
larged to  four  or  five  times  the  normal.     On  section 
it  resembled  the  mediastinal  gland,  with    the  ex 
tion  that  the  yellow  foci  were  more  numerous  ;  in 
places  a  fine  yellow  network  was  just  visible. 

The  right  bronchial  gland  was  enlarged  and  intensely 
congested  ;    it  resembled  the  left  bronchial. 

Two  enlarged  glands  below  the  trachea  showed  on 
section  firm  reddish-grey  tissue  studded  with  yellow 
foci. 

The  peribronchial  glands  were  enlarged,  cedematous 
but  not  congested ;  their  cortices  were  evidently 
infiltrated  with  cells,  but  no  yellow  foci  were  seen. 

The  trachea  and  bronchi  were  filled  with  frothy 
mucus. 
Tonsils. — Both  tonsils  were  hemorrhagic,  and  showed 
minute  opaque  foci. 

Pharyngeal  mucous  membrane  congested  ;  otherwise 
normal. 

Intestines. — The     small     intestines     throughout     their 

whole   length   showed    scattered   on  the   mucous  sui  f a<  e 

soft  greyish-white  foci,  which  were  readily  scraped  away 

with  the  end  of  a  knife.     (Numerous  tubercle  bacilli  found.) 

Large  intestines  normal. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — Not 
enlarged  Contained  in  the  cortices  numerous  discrete 
grey  tubercles  with  opaque  yellow  centres. 

Left  Iliac  Gland. — Closely  beset  with  opaque  tubercles 
varying  from  1  to  2  mm.  in  diameter. 

Bight  Iliac  Gland. — Contained  similar,  but  fewer 
tubercles. 

Lumbar  Glands,  Codic  Glands,  Ilio- Sacral  Glands,  Renal 
Gland. — Resembled  the  left  iliac. 

The  undermentioned  glands  were  all  intensely  hemor- 
rhagic and  showed  discrete  caseous  tubercles  in  their 
cortices : — ■ 

Right  and  Left  Pudic,  Right  and  Left  Glutea1,  Rigid 
and  Left  Ischiatic.  Precrural  (left  more  than  right), 
Right   and   Left   Popliteal,    Right   and   Submaxillary. 
Right  and  Left  Post-Pharyngeal,  Parotid,  Right  Axil- 
lary,  Right    Prepectoral    (foci    very    small),    Inferior 
Mediastinal,  and  Vertebral. 
The  left  axillary  gland  showed  no  macroscopic  tubercles. 
Right  Prescapidar  Gland. — Was  slightly  enlarged,  and 
studded  with  discrete  caseous  tubercles. 

All  the  hcemo -lymph  glands  examined  showed  small 
tubercles. 

Mammary  Gland,  Uterus,  Bladder,  Eyes. — Normal. 

Microscopical  Examination  {Smear  Preparations). 
Second    Prepectoral    Gland. — -Very    numerous    tubercle 
bacilli. 

Right   Tonsil. 
Left  Upper  Cervical  Gland 
A  Hcemo-Lymph  Gland 
Left  Iliac  Gland 
Spleen 
Intestine. — Moderately  numerous  tubercle  bacilli. 
A    Guinea-pig    Inoculated    intraperitoneally    with     an 
emulsion  made  from  the  spleen  died  in  14  days  of  acuta 
tuberculosis. 


Numerous  tubercle 
bacilil. 
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CHIMPANZEE  4- 
Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  P.  IV. 
Date  of  Inoculation— October  31st,  1904. 
Dose — 10  milligramme. 
Died—  Djc.-mb.T  26th,  1904  •  55  days  after  inoculation. 


Clinical  History. 

Tile  c'..impanz_>e  wa;  inoc  ilatxl  s  ubc  itan^o  isly  over 
the  ri  ht  scipaJa  on  October  31st,  1904.  Two  days 
later  a  slight  thickening  was  felt  at  the  seat  of 
inoculation  ;  this  rapidly  increased  in  size,  and  in 
eight  days  there  was  a  prominent  rounded  fluctuant 
tumour  two  inches  in  diameter,  standing  about  a  quarter 
of  an  inch  above  the  surface.  The  axillary  glands  on 
both  sides  were  definitely  enlarged  and  hardened,  those 
on  the  right  side  being  larger  than  those  on  the  left  (the 
glands  were  first  felt  to  be  enlarged  on  the  sixth  day). 

On  November  11th,  eleven  days  after  the  inoculation, 
the  swelling  was  three  inches  in  diameter,  and  was  very 
soft  and  fluctuant ;  the  skin  over  the  central  part  was 
inflamed  and  thinned,  and  tender  to  the  touch.  The 
axillary  glands  on  the  right  side  were  very  large,  those 
on  the  left  side  being  about  halt  the  size. 

On  November  14th,  disturbance  of  the  general  health 
was  first  noted  (rough  coat,  anxious  expression,  etc.)  ; 
the  skin  over  the  abscess  broke  down  during  the  night, 
a  minute  aperture  forming  near  one  margin  ;  the  tumour 
was  smaller  and  did  not  project  so  much  above  the  sur- 
face ;  pressure  on  the  tumour  caused  glairy  ill-formed 
pus  to  exude  through  the  puncture.  Microscopical  ex- 
amination of  the  pus  showed  broken  down  pus  cells  and 
numerous  tubercle  bacilli,  many  of  which  were  long  and 
beaded. 

The  chimpanzee  up  to  this  time  had  lived  with  three 
other  chimpanzees  ;  as  soon  as  it  was  found  that  the 
abs?ess  had  broken  down  she  was  promptly  removed 
to  a  separate  cage,  and  th  i  skin  around  the  ulcer  treated 
night  and  morning  with  an  anti  eptic  lotion. 

November  21st.  There  has  been  a  constant  discharge 
from  the  skin  opening,  which  is  a  little  larger  ;  the  local 
lesion  is  now  represented  by  a  shallow  depression  in  the 
-kin  with  slightly  raised  thickened  margins  ;  an  enlarged 
gland  was  felt  a  few  inches  below  the  occiput,  a  little  to  the 
right  of  the  mid  line  ;  the  large  axillary  gland  on  the 
ri^ht  side  feels  a  little  smaller.  The  animal  is  obviously 
ill:  her  coat  is  staring;  she  is  much  thinner,  and  her 
appetite  is  vey  capricious. 


December  10th.  The  skin  opening  has  slowly  become 
larger  ;  it  is  now  about  a  third  of  an  inch  in  diameter  ; 
there  is  a  constant  discharge  of  thin  sero-pus.  (On 
several  occasions  the  chimpanzee  has  been  seen  to  place 
her  hand  on  the  ulcer,  and  then  to  lick  the  discharge 
from  her  fingers  ;  this  accounts  for  the  implication  of 
the  tonsils  and  intestines.)  The  skin  is  undermined 
around  the  ulcer,  but  there  is  very  little  thickening  of 
the  surrounding  tissues. 

The  general  condition  is  very  poor,  but  she  retains  her 
appetite  remarkably  well ;  she  is  much  quieter,  and  now 
makes  no  attempt  to  escape  from  her  cage  ;  she  is  dis- 
tinctly thinner  and  weaker  ;  her  lips  are  pale,  her  ex- 
pression anxious,  and  her  coat  staving. 

December  17th.  There  has  been  progressive  emacia- 
tion and  weakness  ;  this  morning  marked  oedema  of 
the  eyelids  was  noticed,  which  persisted  until  the  end 
of  the  experiment. 

The  mucous  membrane  of  the  lips  and  mouth  is  ex- 
tremely pale  ;  the  skin  of  the  face  and  ears  has  a  yellow 
earthy  hue  ;  the  muscles  are  flabby  ;  the  appetite  is 
very  poor. 

The  local  conditions  remain  about  the  same ;  the 
opening  in  the  skin  of  the  back  is  slowly  enlarging,  and 
is  every  morning  covered  over  with  dried  secretion,  but 
on  removal  of  the  scab  a  small  amount  of  pus  can  be 
squeezed  out. 

December  22nd.  Condition  much  about  the  same, 
but  emaciation  and  weakness  more  marked.  The  axil- 
lary glands  have  diminished  in  size. 

December  26th.     Died  fifty-five  clays  after  inoculation. 


Weight. 

November  7th,  1904 
November  23rd,  1904      - 
December  12th,  1901 
December  20th,   1904 
December  26th,  1904 

Loss  in  weight 

Average  loss  per  week 


15 

lbs. 

0 

ozs 

14 

lbs. 

0 

ozs 

13 

lbs. 

12 

ozs 

13 

lbs. 

4 

ozs 

12 

His. 

15 

ozs 

g 

lbs. 

1 

oz. 

4 

7  1! 

).S. 

Temierature. 
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20 
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r 
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POST-MORTEM    EXAMINATK  )N 

Body. — Very  emaciated. 

Local  Les'o  \ — At  the  seat  of  inoculation,  on  the  right 
s?apula,  there  \  as  an  ulcer  a  little  over  half  an  inch 
in  diameter,  with  thin  undermined  edges,  which  partly 
enclose  1  a  flattened  cavity  rather  larger  than  a  shilling. 
The  walls  of  this  cavity  w<  re  smooth,  and  brownish  in 
colour,  and  only  slightly  indurated.  In  its  inner  wall 
and  just  beneath  w^re  several  whitish  tubercles. 

Axillary  Glands. — Th  >  axillary  glands  on  the  r'ght  side, 
seven  in  number,  each  the  size  of  a  small  haricot  bean, 
were  enlarged  ;  on  section  they  were  found  to  be  tough 
and  fibrous,  with  caseating  nodules. 

On  the  opposite  side  the  axillary  glands  were  equally 
enlarged,  and  very  similar  on  section. 

A  gland  lying  on  a  middle  cervical  vertebra,  under 
the  right  trapezius,  was  enlarged  to  the  size  of  a  haricot 
bean,  and  on  section  \  as  dense  and  fibroid,  with  caseating 
areas  in  the  cortex. 

In  the  right  posterior  triangle,  half  an  inch  above  the 
clavicle,  and  lying  partly  under  the  sterno-mastoid, 
there  v  as  a  gland  the  size  of  a  sparrow's  egg,  which  showed 
on  section  irregular  caseous  softened  nodules  and  caseous 
foci  in  a  translucent  fibroid  matrix. 

Behind  the  middle  of  the  clavicle  on  each  side  there 
v  as  a  series  of  four  small  glands,  all  these  showed  caseous 
foci. 

In  the  right  anterior  triangle,  under  the  angle  of  the 
jaw,  there  a  as  a  group  of  from  eight  to  ten  slightly  en- 
lar  ed  glands,  all  of  which  contained  discrete  caseous  foci. 

On  the  left  side  there  v  a3  a  similar  group  ;  extending 
('ownwards  along  the  left  carotid  artery  were  three  small 
l  lands  wh'ch  also  showed,  caseous  foci. 

There  were  scattered  caseous  foci  in  the  submental, 
submaxillary  and  subparotid  glands. 

Inguinal  Glands,  Iliac  Glands. — W^re  enlarged,  and 
packed  with  caseous  foci. 

Abdomen  : 

Omentum,  Peritoneum  ■ — Normal. 

Spleen. — Was  enormously  enlarged,  measuring  five 
and  a  half  inches  by  three  inches  by  one  and  a  half 
inches.  Its  surface  was  studded  with  tubercles,  larger 
than  those  in  the  liver,  from  the  margins  of  which 
a  thin  ragged  membrane  extended,  which  in  places 
formed  a  continuous  layer  over  the  organ. 

Section  showed  tubercles  throughout  the  organ. 

Ihere  was  a  bunch  of  glands  in  the  hilum  of  the 
spleen  packed  with  tuberculous  noduies,  translucent 
with  caseating  centres. 

Liver. — Appear  d  enlarged,  and  v  as  studded  with 
innumerable  tubercles,  the  largest  of  which,  the 
size  of  a  pin's  head,  projected  on  the  surface  ;   section 


showed  tho  tubercles  to  be  equally  numerous  through- 
out the  organ. 

Kidneys. — Were  extremely  pale,  being  a  sort  of 
clay  colour  ;  fairly  numerous  minute  opaque  tubercles 
were  seen  in  them. 

Thorax  : 

Heat. — Several  tubercles  were  seen  on  the  surface 
of  the  right  ventricle  and  on  the  surface  of  the  right 
auricle;  there  were  no  tubercles  on  the  endocardium. 
Pleura. — Normal. 

Lungs. — Were  packed  with  dark  grey  translucent 
tubercles,  with  very  little  caseation  about  their 
centres. 

Bronchial  Glands. — Were  enlarged,    and    studded 
with  caseating  foci. 
Tonsils. — Enlarged,  and  very  irregular  on  the  Burfaee. 
(Tubercle  bacilli  found.) 

Small  Intestine. — The  small  intestines  were  examined 
after  they  had  been  preserved  in  glycerine.  All  the 
Peyer's  patches  were  found  to  contain  discrete  opaque 
tubercles,  the  size  of  pins'  heads  ;  some  of  the  patches 
contained  three  or  four,  others  as  many  as  twelve  ;  there 
were  no  definite  ulcers,  but  the  mucous  membrane  over 
several  of  the  tubercles  showed  a  minute  opening  (a 
smear  was  made  from  one  of  the  tubercles,  and  tubercle 
bacilli  were  found)  ;  on  the  serous  surface  of  the  small 
intestine  a  few  pearly  white  tubercles  were  seen. 

Meso-Colon, — Somewhat  cedematous.  Otherwise  nor- 
mal. 

Many  of  the  colic  glands  contained  minute  tuberculo  i- 
foci,  while  those  at  the  root  of  the  mesentery  were  larger 
and  more  severely  affected. 

Microscopical  Examination. 

Left  Cervical  Gland  \    Moderately  numerous  tubercle 
Left  Tonsil  J         bacilli. 

Right  Submaxillary  Gland. — No  tubercle  bacilli. 
Bronchial  Gland. — Very  numerous  tubercle  bacilli. 
Axillary  Gland. — Numerous  tubercle  bacilli. 
Liver. — Tubercle  bacilli  fairly  numerous. 

Cultures  were  obtained  both  from  the  axillary  gland 
and  a  bronchial  gland. 

Guinea-Pigs  Inoculated. 

Guinea  Pig  1,400  inoculated  with  an  emulsion  of  an 
axillary  gland  died  of  general  tuberculosis  in  twenty 
days. 

Guinea  Pig  1,401  inoculated  with  an  emulsion  from  the 
liver  died  of  general  tuberculosis  in  eighteen  days. 
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PIG  94. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IV. 

Inoculated  at  the  same  time  as  Chimpanzee  4  with  an  equivalent  dose  of  culture. 

Dose — DO  milligramme. 

Date— October  31st,  1904. 

Weight— November  1st,  1904.     27  lbs. 

Killed — December  31st,  1904.     61  days  after  inoculation. 

Clinical  History.  stationary  ;    from  December  12th  to  December  27th  the 

The  pig  was  inoculated  subcutaneously  in  the  -wall  of      animal  lost  5  lbs. 
the  abdomen  on  December  31st,  1904. 


There  were  no  sj-mptoins  of  illness  during  the  experi- 
ment. 

Weight. 

In  the  first  three  weeks  there  was  a  gain  in  weight  of 
6  lbs.  ;  then  for   19  days  the  weight  was  more  or  less 


qr.  lbs. 

November  1st,  1904         -         -         -         -     0  27 

November  23rd,  1904       ....     i  5 

December  12th,  1904        ....     1  7 

December  27th,  1904                -         -         -     1  2 

Gain  in  weight  on  the  initial  weight  -     0  3 


Temperature. 
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POST-MORTEM  EXAMINATION. 
Condition.  — Moderate. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  in  the 
mid  line  of  the  abdomen,  2  in.  posterior  to  the  umbilicus, 
there  was  a  small  irregular  tumour  measuring  roughly 
1]  in.  by  f  in.  by  \  in. 

On  section  it  was  composed  of  tough  greyish  white 
waxy  caseated  tissue,  showing  here  and  there  opaque 
white  gritty  streaks  ;  the  skin  over  the  tumour  was 
slightly  adherent,  but  not  infiltrated. 

811  perficial  Inguinal  Glands. — In  each  inguinal  region 
there  was  a  group  of  three  or  four  enlarged  and  indurated 
glands,  which  showed  on  section  a  coarse  network  of 
greyish  white,  somewhat  translucent,  gritty  caseated 
tissue,  infiltrating  a  firm  greyish  translucent  tissue. 

Iliac  Glands. — The  glands  on  both  sides  were  similar  in 
appearance  to  the  inguinal  glands,  but  the  network  of 
caseated  tissue  was  much  finer  ;  the  left  iliac  glands  were 
a  little  more  advanced  than  the  right. 

f'rp.crural  Glands. — Were  slightly  enlarged,  and  showed 
foci  of  early  caseation. 

Abdomen  : 

Omentum.  -Showed  some  minute  transparent 
points,  which  were  possibly  early  tubercles. 

Peritoneum.  The  peritoneal  surface  of  (lie  dia- 
phragm was  profusely  covered  with  hard  grey 
miliary  tubercles. 

Spleen.  About  twice  the  normal  in  size ;  showed 
on  the  surface  numerous  slightly  projecting  grey 
trarslucenl      nodules,      the     largest      '■>     nun.     in 


diameter.  On  section  the  pulp  was  crowded  with 
similar  nodules,  yellow  and  necrotic  in  the  centre  ; 
these  had  a  reddish  colour  around  the  margins 
(probably  from  euclossd  splenic  tissue),  and  so  were 
not  easily  differentiated  from  the  surrounding 
splenic   pulp. 

Liver. — Enlarged,  pale,  and  mottled  on  the 
surface  with  patches  of  congestion.  The  capsule 
was  covered  with  extremely  numerous  minute 
transparent  foci,  which  were  visible  only  by  reflected 
light.  The  substance  of  the  liver  was  pale,  and 
had  the  appearance  of  being  closely  peppered  with 
minute  grey  foci,  which  were  just  visible  to  the 
naked  eye. 

Portal  Glands. — In  the  small  omentum  there  was 
a  series  of  five  or  six  enlarged  and  indurated  glands, 
the  largest  the  size  of  a  filbert,  which  showed  on 
section  opaque  caseous  streaks  and  foci  (some 
softened),  embedded  in  a  grey  translucent  matrix. 

Lumbar  Glands. — Slightly  enlarged  and  indurated, 
and  in  a  state  of  early  caseation. 

Kidne'/s. — Left  kidney  showed  in  the  cortex, 
on  the  surface  and  on  section,  numerous  grey  trans- 
lucent tubercles,  mostly  about  the  size  of  mustard 
seeds.  Two  or  three  tubercles  were  slightly  larger, 
and  extended  into  the  cortex  as  radial  streaks. 

Right  kidney  contained  numerous  small  tubercles, 
similar  to  those  in  the  left;  projecting  from  its 
pelvis  there  was  a  tense  cyst,  the  size  of  a  bagatelle 
ball,  with  thin  fibrous  Avails  and  clear  yellowish 
watery  contents  with  a  urinous  odour. 

Suprarenal   Bodies. — Appeared   normal. 
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Thorax : 

Heart,  Pericardium.  — Normal. 

Lung*. — The  lungs  were  firm  and  collapsed  only 
partially  ;  they  were  closely  beset  with  grey  trans- 
lucent tubercles,  ranging  from  1  to  2  mm.  in 
diameter,  a  few  of  which  were  opaque  and  gritty 
in  the  centre  ;  on  the  dorsal  surfaces  the  tubercles 
under  the  pleura  were  flattened  out,  and  had  in  many 
places  become  confluent,  forming  irregular  grey  areas. 

Bronchia/  Glands. — Two  or  three  times  the  normal 
in  size  ;  showed  on  section  opaque  yellowish  white 
gritt}^  foci. 

Mediastinal  Glands. — -Dorsal  mediastinal  g  anas 
were  slightly  enlarged,  but  showed  no  opaque  foci. 

Ventral  mediastinal  glands  showed  a  few  early 
foci. 

Pleura. — Along  the  margins  of  the  last  three 
ribs  there  were  lines  of  soft  pinkish  connective  tissue 
outgrowths.  On  other  parts  of  the  parietal  pleura 
there  were  numerous  minute  hard  tubercles. 

The  pleura  covering  the  diaphragm  presented 
numerous  small  tubercles,  most  ot  which  were  sur- 
mounted  by  small  transparent  fringes. 


Around  the  margins  of  the  tendon  of  the  dia- 
phragm there  were  some  soft,  growths  similar  to 
those  on  the  ribs. 

Alimentary   Tract. 

Tonsils,  Pharynx,  Small  Intestine. — Normal. 

Gastric  Gland. — Resembled  the  portal. 

Mesenteric  Glands. — All  the  mesenteric  glands  were 
enlarged,  indurated,  and  showed  on  section  a  fine  yellowish 
white  network  of  caseation. 

Ileo-Colic  Glands,  Colic  Glands. — Were  similarly  affect*  <I. 

Various  Lymphatic    Glands. 

One  left  submaxillary,  two  right  submaxillary,  and  the 
prescapular  glands  each  showed  two  or  three  opaque 
whitish  foci. 

Other  lymphatic  glands  were  normal. 


Microscopical  Examination  {Smear  Preparations). 


Left  Submaxillary  Gland 
Portal  Gland 


■    1 


Moderate    number 
tubercle  bacilli. 


of 


Mesenteric  Gland. — Numerous  tubercle  bacilli. 
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MANDRILL  BABOON  46. 


Subcutaneous  Inoculation  of  culture  from  the  original  material  of  Virus  B.  IV. 

Dose — 1  •  0  milligramme. 

Date— December  14th,  1904. 

Found  Dead — February  1st,  1905.     49  days  after  inoculation. 


■ ~ 


Clinical  History. 

The  baboon  was  inoculated  subcutaneously  between 
the  shoulders  on  December  14th,  1904. 

Seven  days  after  inoculation  there  was  a  small  tumour 
about  the  size  of  a  split  pea. 

This  slowly  enlarged,  and  on  December  30th,  sixteen 
days  after  inoculation,  was  raised,  rounded,  and  \\  in.  in 
diameter  ;  a  small  opening  had  appeared  in  the  skin 
over  the  tumour,  through  which  thick  greenish  yellow 
pus  exuded. 

On  January  7th  the  tumour  was  a  little  larger,  1£  in. 
in  diameter,  and  more  prominent  and  fluctuant  ;  pus 
was  intermittently  discharged  through  the  opening. 
The  axillary  glands,  particularly  those  on  the  right  side, 
were  felt  to  be  enlarged  and  softened. 

On  January  23rd  there  was  a  very  profuse  discharge 
of  pus,  and  the  tumour  became  smaller. 

There  was  no  obvious  change  in  the  general  health 
until  January  25th,  when  he  was  seen  to  shiver  and  to 
have  some  loss  of  appetite. 


On  January  27th  his  general  condition  seemed  to  have- 
improved  ;  the  respirations,  however,  were  increased 
and  the  appetite  remained  poor.  The  tumour  was 
smaller  and  firmer,  the  skin  being  covered  with  dried 
discharge  ;  the  axillary  glands  on  the  right  side  were 
large  and  soft,  but  not  adherent ;  those  on  the  left  side 
were  much  smaller. 

On  February  1st  he  was  found  dead,  49  days  after 
inoculation  ;  his  condition  on  the  previous  day  was  not 
such  as  to  lead  one  to  expect  this  early  termination  of 
the  experiment. 


Weight. 

December  20th,  1901   - 
January  10th,  1905 
January  24th,  1905 
February  1st,  1905 

Gain  in  weight  on  the  initial 
weight  .... 


lb 


bs. 

ozs. 

5 

13 

5 

3 

6 

4 

G 

0 

Temperature. 
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POST-MORTEM  EXAMINATION. 

Body. — In  poor  condition,  but  not  emaciated. 

Local  Leison. — On  the  right  scapula,  near  the  mid  line, 
there  was  a  slightly  raised  flattened  swelling,  triangular 
in  outline,  measuring  one  and  a  half  inches  along  each 
side.  Near  one  margin  there  was  a  small  o  pening, 
through  which  thin  yellow  purulent  fluid  could  by 
pressure  on  the  swelling  be  made  to  exude. 

On  section  the  swelling  was  seen  to  be  an  abscess,  from 
which  most  of  the  contents  had  been  discharged;  the 
outer  wall  was  formed  by  skin,  lined  internally  by  a  thin 
layer  of  caseo-pus  ;  the  inner  by  breaking  down  caseated 
tissue  separated  from  the  muscles  by  a  thin  layer  of 
fibrous  tissue  ;  the  inner  wall  was  3  millimetres  thick. 

Axillary  Glands.-  In  (lie  right  axilla  there  was  a  group 
of  seven  enlarged  glands.  The  two  largest  had  fused 
together  to  form  a  m  ss,  1  in.  by  I  in.  by  \  in., 
which  on  section  consisted  throughout  of  thick  greenish 
yellow  caseo-pus.  The  other  glands  were  the  size  of  ]  eas 
and  contained  discrete  softened  caseous  nodules  up  to  3 
mm.  in  diane 

<  »n  the  left  side  there  was  one  gland,  the  size  of  a  broad 
bean,th<  '     bich  was  almost  entirely  replaced 

by  yellow  caseo-pus.  Other  small  glands  in  this  neigh- 
bourhood wer<    normal. 


Cervical  Glands. — Superficial  and  deep;   normal. 
A    mid  cervical    gland    on    the    right   side,    appeared 
slightly  enlarged,  but  there  were  no  foci  of  caseation. 

Abdomen : 

Omentum,    Peritoneum. — Normal. 

Spleen. — Two  or  three  times  the  normal  in  size, 
was  packed  with  yellow  caseous  and  softened  nodules. 
ranging  in  sire  f:om  a  large  shot  to  a  pea  ;  many  of 
the  nodules  projected  on  the  surface,  a  few  being 
surrounded  by  fringes  of  fibrin. 

The  glands   in   the  gastro-splenic  omentum   wer< 
slightly   enlarge  1,    and    contained   softened   caseous 
nodules. 

Liver. — Pale  and  soft.  Showed  on  the  surface, 
under  tin-  capsule,  nine  to  twelve  softened  caseous 
tubercles  varying  in  size  from  a,  mustard  B3ed  to  thai 
of  a  No.  4  shot.  On  section  of  the  liver  similar 
tubercles  we  e  seen  sparsely  scattered  throughout 
the  substani  e. 

A  s.ua'l  gland  in  I  he  hilum  of  the  liver,  and  two 
slightly  larger  <>ms  in  the  small  omentum,  wore 
almost  (nt  irely  caseous. 

Coe&iac  Glands.  Two  coeliac  glands  contained 
each  a  softened  caseous  nodule. 

Iliac  Glands,  Lumbar  elands. — Normal. 


.i 
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Kidneys. — Right  kidney  showed  on  the  surface 
si<c  grey  tubercles,  slightly  opaque  in  the  centre  ; 
on  section  two  tubercles  were  seen  in  the  depth  of  the 
cortex. 

Left  kidney  showed  five  tubercles  on  the  surface. 
In  the  depth  of  the  cortex  there  were  two  cas?ous 
nodules  2  by  3  mm.  in  diameter,  besides  two  or  three 
minute  tubercles. 

Suprarenal  Bodies,   Stomach,   Intestines.- — Normal. 

Mesenteric  Glands. — Were  not  enlarged.  Two 
contained  caseous  foci. 

Ileo-Colic  Glands. — An  ileo-colic  gland  showed 
three  or  four  caseous  foci. 

Colic  Glands. — Normal. 
Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  lung  contained  about  two  dozen 
hard,   caseating   tubercles,   ranging   in   size   from    a 


pin's  head    to    a    small    pea.     There    were     similar 
tubercles  in  the  left  lung,  but  in  smaller  number. 

Bronchial  Glands. — A  gland  below  the  left  bronchus 
contained  a  softened  caseous  nodule  3  mm.  in  diameter. 
Other  bronchial  glands  appeared  normal. 

On  the  right  side  of  the  vertebral  column,  about  tlie 
level  of  the  sixth  to  the  eighth  ribs,  there  was  a  mass 
the  size  of  a  small  bean,  composed  of  greenish -yellow 
pus,  surrounded  by  a  thin  fibrous  capsule. 

Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyngeal 
Glands,  Brain,  Spinal  Cord,  Testicles,  Inguinal  Glands. 
— Normal. 


Microscopical  Examination  {Smear  Preparations). 

Mesenteric  Gland. — Five  tubercle  bacilli  seen. 
Liver. — Moderately  numerous  tubercle    bacilli. 


iu;j 


VIRUS   B   V. 


November  19,  1903. 


mesenteric:  glands. 


Cow  when  killed,  was  found  to  have  disease  of  the  lung  and  mesenteric  glands.  A  'piece  of 
the  lung  had  on  its  surface  two  large  growths  containing  in  the  interior  yellow  gritty  foci, 
and  showed  in  the  substance  under  the  pleura  patches  of  tuberculous  pneumonia. 
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CALF  144. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  15  V. 

Volume  of  Emulsion    _>•:;■_>  oc.  diluted  to  10  cc.  with  normal  saline. 

Number  of  Tubercle  Bacilli  inoculated— 4,500,001. 

Pate— November  20th,  1903. 

Weight  at  inoculation — 2cwt. 

Killed— January  21st,  1004.     62  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutancously  on  the  left 
side  of  the  neck  on  November  20th,  1903. 

Ten  clays  later  there  was  a  tender,  slightly  projecting 
swelling  measuring  3  in.  by  2 J  in.  ;  the  prescapular  gland 
was  slightly  enlarged. 

On  the  twentieth  day  the  tumour  measured  4  in.  in 
diameter,  and  was  prominent,  circular  in  outline,  and  ad- 
herent to  the  skin  ;  the  prescapular  gland  was  4  in. 
in  length.  Subsequently  the  tumour  and  the  gland 
increased  in  size,  but  only  to  a  slight  extent. 

The  health  of  the  animal  remained  good  throughout  the 
experiment. 

Temperature. 

The  temperature  did  not  fluctuate  beyond  the   normal. 

Weights. 
During  the  first   fortnight  the  calf    gained    21    lbs.    in 
weight  ;    in  the  third   week  there  was  a  loss  of  4   lbs.  ; 
subsequently  there  was  a  steady  increase. 

cwts.  qrs.  lbs. 

November  24th.  1903        -         -  2  0         0 

December  8th,  1903           -         -  2  0  21 

December  16th,  1903  2  0  17 

January  21st,  1904  2  2         3 

Gain  in  weight        ...  23 
Rate  of  gain  per  week     -                                        6*5 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  somewhat  prominent  firm 
tumour,  measuring  3 J  in.  by  2|  in.  by  3£  in.,  which  on 
section  was  found  to  consist  entirely  of  dense  yellowish 
necrotic  tissue,  containing  calcareous  particles  in  the 
peripheral  parts  only;  near  the  skin  there  was  a  small 
patch  of  softening.  The  tumour  was  fixed  by  fibrous  union 
to  the  skin  and  to  the  muscle.  The  superficial  layer  of 
muscle,  in  contact  with  the  tumour,  contained  numerous 
discrete  yellow  gritty  nodules  from  1  to  3  mm.  in  diameter  ; 
the  deeper  layers  of  the  skin  showed  a  few  scattered  yellow 
foci.  At  the  inferior  extremity  of  the  tumour  there  was 
a  group  of  yellow  nodules  closely  set  in  pale  fibroid 
tissue. 

Left  Prescapular  Gland.—  Weighed  8  ozs.,  and  measured 
4^-  in.  by  2}  in.  by  2 J  in.  On  section  the  whole  of  the 
gland  was  closely  beset  with  yellow  slightly  gritty 
tubercles  ;  the  cortex  was  irregularly  thickened,  in  two 
places  forming  fibroid  wedges  which  penetrated  the 
cortex  ;  around  these  the  tubercles  were  continuous.  In 
the  tissues  surrounding  the  gland  there  were  <»ne  or  two 
isolated  tubercles. 

Right  Prescapular.— 2$  in.  by  lin.  by  \  in.  slightly 
edematous,   but  free  from  tubercle. 

Prepectoral  Glands.     The  superficial  prepectoral  gland 

was  enlarged  fcO  the  size  of  a   walnut,  and  indurated;  the 

capsule  was  greatly  thickened  ;  the  gland  substance  was 
completely  replaced  by  firm  caseating  tissue,  from  which 
the  thickened  capsule  could  be  easily  separated;     the 

16  was  calcareous  chiefly  around  the  hiluni. 

\  second  prepectoral  gland  -bowed  a  group  of  yellow 
foci  affecting  haM  the  Bubstance. 

\  third  deep  prepectoral  was  apparently  normal. 

Cervical  (Hands.    The  lower  cervical  gland  on  the  lefl 
ide  was  \.  iv  large  (2  in.  by  1 J  in.  by  I  in.),  and  on  section 

was    packed   with    gritty    tubercles,    which    in    more    than 

I,., If  )),,.  gland  had  become  confluenl  ;    the  capsule  was 

much    thickened. 

The  gland  on  the  opposite  side  was  normal. 

Mid  and  upper  cervical  glands  on  both  sides  were  normal. 

Abdomen  : 

peritoneum  and  Omentum.     Norma). 


Spleen,  -Weighed  14  ozs.  Normal  on  the  surface. 
Showed  in  the  pulp  about  a  dozen  spherical  nodules. 
from  2  to  4  mm.  in  diameter,  some  of  which  were 
perceptibly  calcareous. 

Liver. — Weighed  (5  lbs.  Showed  beneath  the 
capsule,  embedded  in  the  parenchyma,  whitish 
nodules  (twenty-four  in  all)  from  2  to  5  mm.  in 
diameter  ;  also  one  larger  nodule  on  the  anterior 
surface,  1  ■  5  by  1  cm.  in  diameter.  When  cut  into  the 
nodules  appeared  to  consist  of  dense  fibroid  tissue 
containing  yellow  foci,  many  of  which  were  gritty. 

Similar  nodules  occurred  at  wide  intervals  in  tin- 
depth  of  the  liver. 

Hepatic  Li/mpliatic  Glands. — Three  in  number  ; 
one  slightly  enlarged  :  showed  scattered  tuber- 
culous foci  in  the  cortices. 

Gall  Bladder. — Normal. 

Kidneys. — Both  normal. 

Suprarenal  Bodies. — Normal. 

Pancreas. — Normal. 

Large,  and  Small  Intestines. — Normal. 

Gastric  Glands. — One  small  gastric  gland,  between 
the  second  and  third  stomachs,  was  closely  beset 
with  caseous  foci.     Other  gastric  glands  were  normal. 

Mesenteric  and  Colic  Glands. — Normal. 

Cceliac  Glands. — Two  coeliac  glands  were  slightly 
enlarged  ;  each  contained  at  one  extremity  a  small 
group  of  caseous  gritty  foci. 

Thorax  : 

Heart    and    Pericardium. — Normal. 

Pleura   and   Diaphragm. — Both    surfaces    normal. 

Lungs. — Uniformly  distributed  throughout  both 
lungs  there  were  numerous  nodules  (some  hundreds) 
ranging  in  size  from  2  to  8  or  10  mm.  in  diameter  ; 
the  subpleural  nodules  formed  rounded  elevations 
on  the  surface,  and  two  or  three  of  the  larger  ones 
tilled  entire  lobules  (these  being  in  the  thinned  out 
portions  of  the  lung).  The  nodules  were  all  caseous 
in  the  centre  and  many  showed  distinct  fibrous  walls  ; 
some  of  the  larger  ones  had  softened  calcareous 
contents. 

The  fringes  around  the  margins  of  the  lungs 
were  not  hypertrophied,  and  were  free  from  tubercle. 

Mediastinal  Glands. — The  dorsal  caudal  gland 
was  enlarged,  and  measured  6  in.  by  If  in.  by  §  in. 
On  section  the  tissue  was  firm  and  congested:  the 
cortex  was  filled  with  yellow  gritty  tubercles,  which 
in  many  places  had  coalesced  to  form  fairly  large 
caseo-calea icons    nodules. 

Two  small  glands  anterior  to  this,  the  largest  the 
size  of  a  filbert,  contained  small  caseo-calcareous 
masscs. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum, measuring  2j  in.  by  1J  in.,  closely  resembled 
the    long   caudal   gland. 

Bronchial  Glands. — The  left  bronchial  gland  was 
enlarged  to  four  or  five  times  the  normal,  and  beset 
with    caseo-caloareous   nodules. 

The  righl  bronchial  gland  was  similarly,  but  not 
so    extensively    affected. 

The  peribronchial  glands  on  each  side  were  slightly 
enlarged,  and  showed  caseous  foci. 

Two  glands  just  within  the  entrance  of  the  thorax, 
one  on  each  side  of  the  trachea,  were  apparently 
normal. 

\  small  ventral  mediastinal  gland  was  deeply 
congested,  and  contained  a  few  minute  caseous  foci. 

\     .Mud     <ntral  gland  was  normal. 
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Tongue,    Tonsils    and   Pharynx. — Normal. 

Posterior,    Plmryngeal,    Submaxillary    and    Parotid 
Lymphatic   Glands. — Normal. 

Larynx  and  Trachea. — Normal. 
Ovaries,  Fallopian  Tubes  and  Uterus. — Normal. 
Mammary  and  Supramammary  Lymphatic  Glands. — 
Normal. 

Iliac,  Sacro-Iliac  and  Lumbar  Glands. — Normal. 

Right  and  Left  Precrural  Glands. — Normal. 

Right  and  Left  Popliteal. — Normal. 

Right  and  Left  Gluteal. — Normal, 

Right  and  Left  Ischiatic. — Normal. 

Right  Axillary  and  Prepectoral  Glands. — Normal. 

The  skin  on  the  right  side  of  the  neck,  over  the 
site  of  the  inoculation  of  tuberculin,  showed 


thick    adherent    soales     "I     desquamated 
epithelium,  and  one  or  two  small  erosions. 

Microsd  pit  (d  Examination. 

Smears  from : — 

The  Prescapular  Gland  Emulsion.— Tubercle  baoilh' 

moderately  numerous. 

Lung. — Tubercle  bacilli  (six  seen). 
Spleen. — Tubercle  bacilli  (four  seen). 
Gastric  Gland. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Three  guinea-pigs  were  inoculate!  with  an  emulsion 
from  the  prescapular  gland;  two  died  of  an  acute  in- 
fection and  the  other  of  general  tuberculosis.  A  guinea-pig 
inoculated  with  muscle  remained  healthy. 


198 


HEIFER  80. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  V.  (Mediastinal  Gland). 

Volume  of  Emulsion— 2  •  32  cc.,  diluted  to  10  ce.  with  normal  saline. 

Number  of  Bacilli  inoculated— 4.r>00,000. 

Date— November  20th,  190& 

Weight  at  inoculation — 5  cwt.  2  qrs.  11  lbs. 

Killed — January  21st,  1904.     62  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  an  elongated  flat  thickening 
3£in  by  2  in. 

On  the  twentieth  day  the  tumour  measured  6  in.  by 
3£  in. ;  it  was  prominent,  firm,  and  adherent  to  the 
skin. 

After  this  date  the  tumour  remained  practically 
unchanged. 

During  the  early  part  of  the  experiment  the  prescapular 
gland  was  not  felt  on  account  of  the  large  amount  of 
surrounding  fat.  At  the  end  of  the  third  week  it  was 
definitely  enlarged,  and  at  the  end  of  the  fourth  measured 
about  5  in.  in  length. 


The  animal  showed  no  symptom  of  illness  during  the 
experiment. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  1  qr.  26  lbs.  ;  in  the  third  week  the  animal  lost  14  lbs. ; 
subsequently  there  was  a  steady  increase  in  weight  week 
by  week. 


cwts. 

-  5 

-  6 


qrs. 
2 
3 


lbs. 

11 

0 


November  24th,  1903    - 
January  19th,  1904       - 

Gain  in  weight  during 

the  experiment  -         -  1         0       17 

Average  weekly  increase  -  14*3 

Tuberculin  Test. — January  19th,   1904,  60  days  after 
inoculation.     Positive.     Rise   of  temperature   1*3°C. 
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POST-MORTEM   EXAMINATION. 


Carcass. — In  good  condition  and  very  fat. 

Loca'  Lesion. — In  the  subcutaneous  tissues  on  the 
left  side  of  the  neck  there  was  a  projecting  tumour, 
measuring  5i  in.  in  length,  3  in.  in  breadth  and  I  y  in. 
in  thickness,  and  which  weighed  with  the  skin  and  the 
thin  layer  of  musd    to  which  it  was  attached,  13  ozs. 

When  cut  into,  the  tumour  showed  in  the  central 
portion  dense  yellow  caseating  tissue,  of  a  firm  con 
Bistence  and  not  perceptibly  calcareous.  Between  the 
centra]  portion  and  the  skin  on  the  one  hand  and  the 
muscle  on  the  other,  there  was  firm  pale  translucent 
tissue  studded  with  small  caseating  tubercles. 

In  the  part  of  the  muscle  nearest  to  the  tumour  there 
were  scattered  b  number  of  translucent  tubercles,  some 
of  which  were  juBi  beginning  to  caseate.  Similar  tuber- 
cles here  and  there  penetrated  the  deeper  layers  of  the 
skin. 

Left  Preacapular  Gland.— Weighed  6  ozs.  and  measured 

4$  in.  by  2\  in.  by  l|  in.     On  longitudinal  section  the 

een  to  contain  everywhere  numerous  more 

or  lest  di  rete  yellow  foci  Towards  the  Superior  ex- 
tremity the  cortex  was.  penetrated  by  a  dense  fibroid 
wedge,  around  which  the  tubercles  were  confluent.  In 
the  mid-l  of  the  lower  two-thirds  of  the  gland  there 
I    Second    cicatricial    area,    ]    in.    in    diameter,    and 


less  than  an  &  in.  in  thickness.  This  was  immediately 
surrounded  by  a  zone  of  compact  caseating  tissue,  re- 
motely by  separate  caseous  foci  ;  the  cicatricial  tissue 
itself  contained  a  few  scattered  yellow  points. 

The  caseous  foci  in  one  part  of  the  cortex  wera  very 
deeply  congested. 

Right  Prescapular  Gland. — Enlarged  to  twice  the  normal, 
was  on  section  very  congested  and  (edematous,  but  showed 
no  tubercle.  The  tissues  around  the  gland  were 
(edematous. 

Prepectoral  Glands. — The  superficial  prepectoral  gland 
measured  IV  in.  in  diameter  and  1  in.  in  thickness.  On 
section,  at  the  hihim  there  was  a  wedge  of  fibroid  tissue 
similar  to  that  seen  in  the  prescapular  gland  ;  the  fibrous 
tissue  showed  yellow  foci,  and  was  surrounded  by  a  semi 
circular  zone  of  confluent  oaseous  tubercles;  the  rest 
of  the  gland  was  (edematous,  and  was  studded  with 
caseous  foci. 

A  deeper  prepectoral  gland  appeared  to  be  normal. 

(No  tubercle  bacilli  were  seen  in  a  smear  made  from  the 

latter  gland.) 

Right  Prepect'irn/  Gin »■!.-.— Slightly  (edematous  ;  other- 
wise normal. 

Right  and  Left  Axillary  Glands,  Anterior,  Middle  and 
Posterior  Cer viml  Glands      Normal. 
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At  the  seat  of  inoculation  of  tuberculin,  on  the  right  side 
of  the  neck  (forty-one  hours  previously)  there  was  a 
moderate  amount  of  oedema. 

A  bdomen : 

Omentum,  Peritoneum. — Normal. 

In  the  omentum  and  around  the  kidneys  there  were 
large  deposits  of  fat. 

Spleen. — 1  lb.  4  ozs.  Normal  on  the  surface.  Showed 
on  section  three  yellow  caseating  tubercles,  2  mm.  and  less 
in  diameter. 

Liver. — Showed  on  the  anterior  surface,  beneath  the 
capsule,  three  greyish  white  nodules,  2  to  3  mm.  in  dia- 
meter ;  the  posterior  surface  was  normal.  In  the  depth 
of  the  liver  substance  two  similar  nodules  were  seen,  one 
2  mm.,  the  other  4  mm.,  in  diameter.  Each  nodule 
showed  a  minute  central  caseous  focus. 

Gall  Bladder. — Normal. 

Hepatic  Lymphatic  Glands. — (Three  in  number),  showed 
no  naked  eye  evidence  of  tubercle. 

A  lymphatic  gland  lying  along  the  posterior  border  of 
the  pancreas  on  the  left  side  was  cedematous  and  con- 
gested, and  contained  at  one  end  a  group  (eight  to  ten)  of 
small  yellow  tubercles. 

Kidneys  : 

Left. — 10  ozs.  Showed  on  the  surface  a  patch  of 
congestion  (no  tubercle  bacilli  were  found  in  a  smear 
made  from  the  cortex  in  this  situation) — otherwise 
normal. 

Bight. — 11  ozs.  Showed  in  the  cortex  near  the 
surface  a  suspicious  looking  grey  point.  (No  tubercle 
bacilli  found.) 

Suprarenal  Bodies. — Both  normal. 
Thorax  : 

Heart,  Pericardium,  Pleura  ( Visceral  and  Parietal). — 
Normal. 

Lungs. — Sparsely  scattered  throughout  each  lung 
there  were  nodules  ranging  in  size  from  a  small  shot  to 
a  large  pea  ;  from  twenty  t<>  twenty-four  were  counted 
on  the  surface  of  the  lung.  The  nodules  were  very 
congested,  and  contained  yellow  foci  of  caseation. 
They  were  less  numerous  in  the  depth  of  the  lung  than 
on  the  surface.  In  the  right  cephalic  lobe  there  were 
several  collapsed  lobules. 

No  parasites  were  seen  in  the  bronchi. 

Mediastinal  Glands. — The  lung  dorsal  gland,  not 
obviously  enlarged,  showed  in  the  cortex,  scattered  at 
wide  intervals,  yellow  tubercles,  the  size  of  pins' 
heads.  A  gland  anterior  to  this  contained  six  to 
eight  caseous  foci  ;  a  third  gland  anterior  to  the 
latter  contained  three  or  four  foci,  and  a  caseating 
nodule  2  mm.  in  diameter. 

Bronchial  Glands. — -The  left  bronchial  glands 
(two  in  number)  contained  numerous  caseating 
tubercles,  each  the  size  of  a  pin's  head. 


The  right  bronchial  gland  was  similarly  affected 

The  peribronchial  glands  also  showed  cateouc 
foci. 

The  glands  in  the  anterior  part  of  (Ik-  dorsal 
mediastinum  appeared  normal. 

Ventral  mediastinal  glands  wen;  normal. 

A  gland  near  the  centre  of  the  diaphragm,  in  the 
mediastinal  pleura,  was  normal. 

Tongue,  Tonsils,  Pharynx,  Larynx,  Submaxillary  Lym 

phatic  Glands,  Posterior    Pharyngeal,     Thymus,     Thyroid, 
Salivary  Glands. — Normal. 

Intestines. — Normal  throughout. 

Iliac  Glands,  Lumbar  Glands. — On  each  side  were  normal 
in  size  and  appearance. 

Mammary  Gland,  Supramammary  Lymphatic  Glands. — 
Showed  no  tubercle. 

The  milk  sinuses  contained  a  small  quantity  of  thick 
vellowish  turbid  fluid.  (No  tube  cle  bacilli  were  found  in 
it,) 

Uterus. — Contained  a  five  months'  old  foetus. 

The  ovaries,  internal  surface  of  uterus,  and  placenta, 
showed  no  tubercle. 

The  organs  and  glands  of  the  foetus  were  also  free  from 
tubercle. 

(An  emulsion  was  made  from  the  spleen  of  the  foetus, 
a  id  inoculated  into  a  guinea-pig.) 

Precrural,  Popliteal,  Gluteal,  Ischiatic,  and  Parotid 
Lymphatic  Glands. — Normal. 

Microscopical  Examination. 

Smears  from : — 

Left  Prescapular  Gland  (Emulsion). — Tubercle 
bacilli  (moderate  number). 

Kidney  (right  and  left)         j  ^  ^^  ^ 


Mediastinal  Gland  (dorsal) 

Lung 

Spleen 

Liver 


No  tubercle  bacilli. 


Left  Prepectoral  Gland  (deep) 

Gland  near  Pancreas 

Fluid  from   Mammary  Gland  Sinus 


No  tubercle 
bacilli. 


Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  prescapular  gland,  one  subcutaneou>ly,  the 
other  intraperitoneally,  died  of  general  tubereulo-is  in  <>H 
and  29  days  respectively. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  and  another  inoculated  with  some  of  the  fluid 
from  the  mammary  sinuses  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  of  the  spleen 
of  the  foetus  remained  healthy. 
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SHORTHORN  BULLOCK  90. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  V. 

Amount  of  Emulsion  inoculated— 2-32  oo.  diluted  to  10  oc.  with  sterile  normal  saline. 

Dose  of  Tubercle  Bacilli — 1,500.000. 

Date— November  20th,  1903. 

Weight  at  inoculation — 8  cut.  2  qrs.  16  lbs. 

Killed— April  13th,  1904.      140  days  after  inoculation. 


Clinical  History. 

The  bullock  was  inoculated  subcutaneously  on  the 
left  side  of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  a  slightly  raised  swelling 
3in.  by  2£  in. 

On  the  twentieth  day  the  tumour  measured  3J  in.  by2|  in. 
and  was  more  prominent ;  it  was  firm  and  had  abrupt 
well  defined   margins  ;  the   skin   was   moveable   over   it. 

The  tumour  remained  stationary  in  size  for  some  time  : 
it  then  underwent  softening,  and  became  a  little  larger, 
more  prominent  and  rounded. 

The  prescapular  gland  was  felt  to  be  slightly  enlarged 
10  days  after  inoculation  ;  subsequently  it  became  larger 
and  then  diminished  in  size  ;  on  account  of  the  large 
amount  of  surrounding  fat  it  was  impossible  to  measure 
the  gland  accurately. 

The  animal  remained  in  good  health  throughout  the 
experiment. 

Temperature. 

The  temperature  rose  on  the  49th  day  to  39'8°C.  ;  with 
this  exception  the  temperature  was  normal  throughout. 


Weights. 

The  animal  was  weighed  every  week 

and  showed  an 

almost  uniformly  steady  increase  in  wei 

ght. 

cwts.  qrs. 

lbs. 

November  24th,  1903     -         -           8 

2 

16 

April  12th,  1904    -                  -         10 

2 

10 

Gain  in  weight  during 

the  experiment         -          1 

3 

22 

Average  weekly  increase  - 

10-8 

Tuberculin   Test. 

April  7th,  1904.  134  days  after  inoculation.  Positive. 
Rise  of  temperature  2-5°C. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  tine  condition  ;  very  fat. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
prominent  fluctuant  swelling,  4|  ins.  long,  3  in.  broad,  and 
2  in.  thick.  The  skin  was  slightly  adherent  over  the  central 
portion  of  the  tumour,  but  not  infiltrated.  Between  the 
skin  and  the  tumour  at  this  .point  there  were  several  small 
isolated  yellow  nodules.  The  tumour  was  intimately 
adherent  to  the  aponeurosis  of  the  muscle  on  which  it  lay, 
but  there  were  no  deposits  of  tubercle  in  the  muscle 
substance. 

When  cut  into  the  tumour  was  seen  to  be  made  up  of  a 
number  of  cysts  of  various  sizes,  filled  with  thick  creamy 
yellow  pus.  The  majority  of  the  cysts  communicated 
one  with  another,  and  many  of  the  larger  ones  were 
crossed  by  slender  fibrous  trabecule.  The  walls  of  the 
i-y-t-  were  thin  and  fibrous,  and  were  lined  by  pinkish 
ill-formed  granulation  tissue;  on  the  internal  surfaces  of 
some  of  the  cavities  small  yellow  softened  nodules  pro- 
jected. 

Left  Prescapular  Gland.  —Weighed  l£ozs.,  and  measured 
:>|  in.  by  1,  in.  by  (nearly)  1  in. 

On  section  one  half  of  the  gland  was  seen  to  be  beset 
with  discrete  caseous  nodules,  from  2  to  3  mm.  in  dia- 
meter :  a  few  of  these  nodules  were  softened,  and  all  con- 
tained calcareous  grains  in  their  central  parts.  In 
addition  to  the  smaller  nodules  there  were  three  or  four 
larger  ones,  ranging  in  si/.e  from  that  of  a  pea  to  that  of  a 

marble;  these  were  filled  with  thick  caseo-pus,  and  were 

surrounded     by    a     delicate     fibrous    eapside     (calcareOUG 
grains  were  detected  in  this  pus,  as  well  as  in  that  from  the 

local  tumour,  when  rubbed  between  'he  finger  and  thumb). 


The  other  half  of  the  gland  was  normal,  except  for  one 
softened  nodule,  the  size  of  a  small  marble,  and  a  group  of 
small  caseous  nodules,  some  of  which  had  broken  down 
and  coalesced. 

Left  Prepectoral  Glands,  Left  Axillary  Glands,  Lower 
Cervical  Glands. — Normal. 

Right  Prescapular  Gland.— Weighed  2  ozs.  and  measured 
4  in.  by  2  in.  by  1  in.  On  section  was  ©edematous  and 
intensely  hemorrhagic. 

At  the  site  of  inoculation  of  tuberculin  (six  days  pre- 
viously) on  the  right  side  of  the  neck,  there  was  a  large 
area  of  congestion  and  cedema. 

Right  Prepectoral  Glands,  Right  Axillary  Glands,  Right 
Lower  Cervical  Glands. — Normal. 

Abdomen: 

Omentum,  Peritoneum. — Normal. 

Spleen  (2  lbs.  11  ozs.),  Liver  (13  lbs.  8  ozs.),  Left  Kidney 
(lib.  6  ozs.),  Right  Kidney  (1  lt«.  8  ozs.)— Normal  on  the 
surface  and  on  section. 

Suprarenal  Bodies. — Normal. 

Intestines  (Large  and  Small). — Normal  throughout. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands.— 
Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — Several  of  the  alveoli  in  the  right  cephalic- 
lobe  were  collapsed  ;  otherwise  the  lungs  were  every- 
where perfectly  normal. 

Pleurce. — Normal. 

Thoracic  Gland. — The  caudal  mediastinal  gland 
was  double  ;  the  right  half  contained  five,  the  left 
fourteen  firm  caseous  nodules,  from  2  to  3  mm.  in 
diameter.  Two  glands  anterior  to  this  contained 
ten  similar  nodules,  whilst  the  left  bronchial  showed 
four,  and  the  right  bronchial  one  ;  all  the  nodules 
were  gritty  in  the  centre. 

Several  small  glands  in  the  anterior  part  of  the 
dorsal  mediastinum,  as  well  as  some  along  the 
oesophagus  were  normal. 

Left  peribronchial  gland  normal. 

Ventral  mediastinal  glands  and  glands  on  dia- 
phragm were  normal. 

Various  Lymphatic  Glands  : 

Iliac,  Sacro-Iliac,  Lumbar. — Were  deeply  con- 
gested, but  showed  no  sign  of  tubercle. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Cervical, 
Parotid,  Submaxillary,  Retropharyngeal,  Renal, 
Pudic,  Portal. — Normal. 

Tongue,  Tonsils,  Larynx,  Pliarynx. — Normal. 

Microscopical  Examination. 

Smears  from  : — 

Pus  from  Local  Lesion. — Three  tubercle  bacilli. 

Prescapular  Gland  (Emulsion). — Four  tubercle 
bacilli. 

Mediastinal  Gland  (Emulsion). — No  tubercle  bacilli. 

G  a  in  ea  -  pigs  Inoculated 
Two  inoculated   from  the  prescapular  gland  and   two 
from  a  mediastinal  gland  died  of  general  tuberculosis  in 
from  211  to  44  days. 
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GOAT  2. 

Subcutaneous  inoculation  of  an  emulsion  ma  le  from  the  original  material  of  Virus   B^V. 

Volume  of  Emulsion— 2*32  cc.  diluted  to  10  cc.  with  normal  saline. 

Number  of  Tubercle  Bacilli  inoculated— 4,500,000. 

Date— November  20th,  1903. 

Weight,  4  dvys  after  inoculation — 1  qr.  26  lbs. 

Died— January  13th,  1904.     54  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  a  slightly  raised  tumour  1|  in. 
in  diameter  ;  the  left  prescapular  gland  was  a  little  en- 
larged. 

The  tumour  increased  in  size,  and  during  the  first  three 
weeks  was  indefinite  in  outline. 

On  December  19th  it  had  become  more  circumscribed 
and  was  hemispherical  and  about  3  in.  in  diameter  ;  the 
centre  of  the  tumour  was  softened  and  the  skin  over  it 
s?emed  on  the  point  of  bursting. 

On  December  23rd  the  tumour  burst,  and  thin  pus  was 
discharged.  The  ulcer  so  formed  enlarged,  and  finally 
the  tumour  was  represented  by  a  large  tuberculous  ulcer. 

The  prescapular  gland  attained  its  maximum,  3  in.  in 
length,  at  the  end  of  the  third  week. 

The  temperature  rose  eight  days  after  inoculation,  and 
two  days  later  the  animal  had  a  rigor  and  was  obviously 


seedy.     She  was  unwell  for  a  few  days,   and   then   hel 
health  improved. 

On  December  23rd  she  was  not  so  well  again  ;  the 
respirations  were  increased,  and  she  appeared  to  be  losing 
flesh.  She  now  rapidly  became  ill.  There  was  progres- 
sive emaciation  and  weakness,  and  the  respirat  ions  during 
the  last  week  of  life  were  very  hurried. 
Weights. 

During  the  first  five  weeks  the  weight  was  practically 
stationary  ;  during  the  last  three  weeks  there  was  a  steady 
decline. 


November  24th,  1903 
December  1st  and  8th 


December  16th  and  22nd 
December  29th,  1903 
January  5th,  1904 
January  12th,  1904     - 
Loss  in  weight,  15  lbs. 


qr. 

Lbs. 

1 

26 

1 

22 

1 

26 

1 

21 

1 

16 

1 

11 
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POST-MORTEM  EXAMINATION. 

Carcass. — Greatly  emaciated. 

At  the  Seat  of  Inoculation. — On  the  left  side  of  the  neck, 
there  was  an  irregular  ulcer  3  in.  by2in.,and  about  a  third 
of  an  inch  deep  ;  the  skin  surrounding  it  was  considerably 
undermined  and  deeply  fissured,  forming  loose  flaps,  the 
free  edges  of  which  were  thickened  with  dried  secretion. 
The  floor  of  the  ulcer,  beneath  the  overhanging  skin, 
showed  a  thin  layer  of  yellow  pus,  but  where  exposed  to  the 
air  it  was  covered  with  a  dry  cracked  crust.  The  base  of 
the  ulcer  was  formed  by  the  superficial  muscles,  which 
contained  here  and  there  yellow  caseous  foci. 

In  the  subcutaneous  tissues  between  the  ulcer  and  the 
mid  line  of  the  neck  there  was  a  flattened  mass,  two  inches 
in  diameter  and  a  quarter  of  an  inch  thick,  of  firm  greyish 
white  caseating  tissue,  very  slightly  gritty  ;  the  skin  over 
it  was  adherent,  but  not  ulcerated. 

A  lymphatic  vessel  lying  between  the  ulcer  and  the  pre- 
scapular  gland  was  thickened,  and  showed  scattered 
caseous  nodules. 

Prescapular  Gland. — Weighed  about  an  ounce,  and 
measured  2\  in.  by  1 1  in.  by  £  in.  On  section  it  cut  with  a 
gritty  sensation,  and  consisted  throughout  of  firm  greyish 
white  caseating  tissue,  presenting  here  and  there  minute 
yellow  gritty  foci. 


Prepectoral  Glands. — In  the  prepectoral  region  a  gland 
the  size  of  a  small  pea  showed  a  caseous  mass  affecting 
more  than  half  the  substance.  A  second  gland,  of  the  sami 
size,  more  deeply  situated,  showed  no  tubercle. 

A  gland  in  front  of  the  trachea,  near  the  entrance  to  tht 
thorax,  contained  three  small  caseous  foci ;  a  small  gland 
posterior  to  this  was  unaffected. 

Cervical  Glands. — Two  upper  cervical  glands,  one  on 
each  side  of  the  anterior  end  of  the  trachea,  were  normal 
in  appearance. 

A  mid  cervical  gland  on  the  right  side  was  normal  on 
section  (on  the  left  side  in  this  region  no  gland  was  found). 

Right  Prescapular  Gland. — The  size  of  a  broad  bean, 
showed  minute  caseous  foci  and  two  caseous  masses. 
one  1  cm.,  the  other  0*5  cm.  in  diameter. 

Axillary  Glands.— Right  and  left  axillary  glands  were 
normal  in  size  and  appearance. 

Right  Prepectoral  Gland. — Normal. 
Abdomen  : 

Omentum. — Contained  a  considerable  amount  of 
fat,  and  was  free  from  tubercle. 

Peritoneum. — Everywhere    normal. 

Spleen. — Weighed  one  ounce.  Normal  on  the  sur- 
face. On  section  its  pulp  was  soft,  and  contained 
from  twenty  to  twenty-four  yellow  nodules  about  the 
size  of  millet  seeds. 
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Liver. — Weighed  1  lb.  1  oz.  On  the  posterior  sur- 
face, beneath  the  capsule,  a  minute  yellow  point  was 
seen.  On  section  the  tissue  of  the  liver  was  dark  red, 
and  contained  one  yellow  tubercle  the  size  of  a  mus- 
tard seed. 

Gall  Bladder. — Normal. 

Glands  in  Hilum  of  Liver. — (Six  or  seven  in  number), 
ranging  in  size  from  a  French  bean  downwards, 
showed  on  section  yellow  caseous  nodules  from  1  to 
2  mm.  in  diameter,  all  remaining  discrete. 

Kidneys  : 

Left. — Weighed  a  little  over  2  ozs.  Showed  on 
stripping  off  the  capsule  three  minute  translucent 
foci  in  the  cortex.     Otherwise  normal. 

Right. — 2^  ozs.  Normal  on  the  surface  and  on 
section. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

No  fluid  in  pericardium. 

Heart. — Muscle  substance  and  valves  were  normal. 

Pleura. — Eve^where  normal. 

Lungs. — The  lungs  were  deeplv  congested,  particu- 
larly the  right  (the  goat  after  death  lay  on  the  right 
side)  ;  pieces  floated  in  water  ;  the  anterior  ends  of 
the  cephalic  lobes  were  emphysematous.  Over  the 
surface  of  both  lobes,  beneath  the  pleura,  there  were 
numerous  nodules  from  1  to  3  mm.  in  diameter  ;  these 
were  yellow  in  colour,  irregular  in  outline,  and  in  many 
places  confluent.  Some  projected  slightly  from  the 
surface,  and  several  groups  of  nodules  were  surrounded 
by  dark  red  congested  zones.  Most  of  the  nodules  in 
the  posterior  halves  of  the  caudal  lobes  show  a  dark 
ring  around  a  yellow  central  part  (these  when  cut 
into  were  seen  to  contain  small  cavities)  ;  near  the 
margins  of  those  lobes  were  a  few  emphysematous 
blebs. 

On  section  the  posterior  two-thirds  of  the  caudal 
lobes  were  honeycombed  with  thin-walled  cavities 
from  2  to  3  mm.  up  to  1  cm.  in  diameter  ,•  the 
larger  cavities  were  irregular  in  shape,  and  were 
formed  by  the  confluence  of  several  smaller  ones  ; 
the  walls  of  the  cavities  were  smooth,  and  were 
covered  with  a  layer  of  muco-pus  ;  many  contained 
a  detached  or  loosely  attached  mass  of  caseous 
material.  In  other  parts  of  the  lungs  the  caseous 
nodules  were  solid  throughout,  but  here  and  there 
were  scattered  small  cavities  similar  to  those  in 
the  caudal  lobes.  The  lung  tissue  between  the 
nodules  was  congested,  but  not  airless. 

The  fringes  around  the  margins  of  the  lungs  showed 
no  tubercles. 

Glands  in  the  Dorsal  Mediastinum. — The  long  caudal 
gland  measured  4£  in.  by  §  in.  ;  at  short  intervals 
throughout  the  cortex  there  were  small  irregular 
nodules  and  masses  of  caseating  tubercle. 

Two  glands  anterior  to  this  contained  numerous 
small  irregular  yellow  nodules. 

Bronchial  Glands. — Appeared  to  be  enlarged,  and 
on  section  contained  similar  nodules. 


A  peribronchial  gland  on  the  left  side  was  similarly 
affected. 

A  small  gland  on  the  oesophagus  was  normal. 

Larynx.    Trachea. — Normal. 

The  bronchi  contained  some  blood-stained  mucus. 

Alimentary  Canal  : 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Posterior  Pharyngeal  Glands. — Both  were  congested ; 
the  left  contained  two  caseous  foci  1  mm. in  diameter. 

Submaxilliary  Glands. — The  right  showed  half  a 
dozen  caseous  foci. 

The  left  contained  two  minute  yellow  point. 

Oesophagus. — Normal. 

Small  Intestine. — The  small  intestines  were  con- 
gested,  but  showed   no   tubercle. 

Large  Intestine. — Normal. 

Some  glands  lying  along  the  posterior  border  of 
the  pancreas  were  normal. 

The  glands  on  the  surface  of  the  rumen  were 
normal. 

Two  glands  in  the  fat  between  the  third  and 
fourth  stomachs  showed  caseous  foci. 

A  gland  about  the  middle  of  the  mesentery,  not 
enlarged,  contained  two  small  caseous  foci  ;  one 
at  the  posterior  end  showed  several  foci. 

Three  rectal  glands  contained  caseous  foci. 

Iliac,  Sacro-Iliac  and  Lumbar  Glands. — Normal. 
Other  Lymphatic  Glands  : 

Right  Precrural. — Normal. 

Left  Precrural. — Showed  a  small  caseous  focus. 

Right  and  Left  Popliteal,  Parotid. — Normal. 

Right    Supramammary. — Contained    two    caseous 

foci. 

Left  Supramammary.— Normal. 

Uterus,  Fallopian  Tubes,  Ovaries,  Bladder,  Mammary 
Gland,  Thyroid. — Normal. 

Microscopical  Examination. 

Smears  from  : 

Left  Prescapular  "1    >T  ,       ,    _      .„. 

Gland  {Emulsion      )  Numerous  tubercle  bacilli. 

Left  Prepectoral  Gland, 
Left  Precrural  Gland, 

Left  Posterior  Pliarngeal  Gland )  Tubercle  bacilli. 
Right    Supramammary    Lym- 
phatic Gland 
Mesenteric  Gland. — Numerous  tubercle  bacilli. 

a  ,  \     Tubercle  bacilli. 

Spleen      J 

Kidney. — One  tubercle  bacillus  seen. 

Guinea-pigs  Inoculated. 

Tinve  guinea-pigs  inoculated  with  an  emulsion  male 
from  the  prescapular  giani  died  of  general  tuberculous  in 
from  22  to  39  days. 
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CALF  224. 
Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.  through  Guinea-pig  Til 
Dose — 50  milligrammes. 
Date— November  25th,  1904. 

Weight,  5  days  after  inoculation — 1  cwt.  1  qr.  3  lbs. 
pied_January  6,  1905.     42  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  25th,  1904. 

A  week  later  there  was  a  slightly  elevated  tender  swelling 
measuring  4  in.  by  Z\  in.,  at  the  posterior  border  of 
which  a  thickened  lymphatic  vessel  could  be  felt  ;  the 
prescapular  gland  measured  3  in.  in  length. 

During  the  next  fortnight  the  tumour  grew  very  rapidly 
and  on  December  16th  was  prominent,  firm,  and  measured 
6i  in  by  4|  in.  in  superficial  area  ;  the  prescapular  gland 
was  greatly  enlarged,  being  6  in.  in  length  ;  the  muscles 
between  the  lower  part  of  the  tumour  and  the  pre- 
scapular gland  were  thickened  and  infiltrated.  The 
prescapular  gland  then  diminished  slightly  in  size,  but 
otherwise  the  local  conditions  were  unaltered  during  the 
remainder  of  the  experiment. 

The  calf  was  first  noticed  to  be  ill  on  December  16th, 
21  clays  after  inoculation  ;  the  respirations  were  slightly 
increased  and  the  coat  was  "  staring." 


The  illness  quickly  became  more  aqute ;    the  respira- 
tions increased  in  frequency  and  there  was  frequent  COUgh  ; 
the  coat  became  very  rough,  the  appetite  diminish*  d 
there  was  marked  emaciation. 

The  animal  was  found  dead  42  days  after  inoculation. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight  of 
1  lb.  ;   in  the  last  24  days  the  animal  Inst    1  qr.  4  lbs. 


November  30th,  1904- 

December  13th,      .,      - 

December  20th,      ,,---- 

December  27th,      ,,---- 

January  6th,  1905        - 

Loss  in  weight  on  the  initial  weight 

Average  weekly  loss 


cwt. 

(jr. 

lbs. 

-  1 

1 

3 

-  1 

1 

4 

-  1 

ii 

23 

-  1 

0 

22 

-  1 

(i 

0 

-  0 

1 

3 

-  0 

0 

November 


Temperature. 
December 


4125 


POST-MORTEM  EXAMINATION. 


Condition . — Poor. 


Seat  of.  Inoculation. — At  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was  a  prominent  tumour 
measuring  6  in.  by  5  in.  by  2  in.,  and  which  weighed 
1  lb.  8  ozs.  The  skin  over  a  large  area  was  infiltrated 
to  the  surface,  ulcerated  and  necrotic  ;  at  one  point 
near  the  upper  border  of  the  tumour  there  was  a  minute 
opening  which  communicated  with  a  series  of  irregular 
spaces  in  the  body  of  the  tumour,  filled  with  reddish 
•serous  fluid ;  the  main  mass  of  the  tumour  consisted  of 
the  usual  pinkish  yellow  juicy  necrotic  tissue  ;  the 
muscles  beneath  were  infiltrated  with  yellow  tubercles 
and  nodules  for  a  depth  of  three-quarters  of  an  inch, 
and  near  the  tumour  were  very  fibroid. 

Several  thick  cords  ran  from  the  local  tumour  to  the 
prescapular  gland  in  the  muscles  ;  on  section  these  were 
composed  of  dense  yellow  caseated  tissue. 

Left  Prescapular  Gland. — Measured  4  in.  by  2  in.  by 
2J  in.,  and  weighed  8  ozs.  ;  on  section  it  consisted  through- 
out of  dense  opaque  yellow  caseated  tissue. 

There  was  a  moderate  amount  of  oedema  fluid  around 
the  local  tumour  and  prescapular  gland. 

77. 


Prepectoral  Glands. — The  rounded  pre  pectoral  gland 
was  about  one  centimetre  in  diameter,  and  was  com- 
posed of  firm  translucent  tissue,  studded  with  opaque 
foci. 

The  kidney-shaped  gland  lying  on  the  first  rib  was 
nearly  2  in.  in  length  ;  on  section  at  one  extremitv 
there  was  an  irregular  caseating  mass  ;  the  rest  of  the 
cortex  showed  discrete  tubercles  set  in  a  very  firm  con- 
gested tissue. 

Cervical  Glands. — Near  the  left  mastoid  process  there 
were  two  enlarged  glands  ;  one,  the  size  of  a  walnut, 
consisted  throughout  of  dense  grey  tissue,  far  advanced 
in  caseation  ;  the  other,  external  to  the  latter,  was 
cedematous,  hemorrhagic,  and  beset  with  discrete 
caseating  nodules. 

Along  the  trachea,  posterior  to  the  larynx,  there  was 
a  chain  of  four  glands  ;  two  of  these,  the  largest  the 
size  of  a  broad  bean,  consisted  throughout  of  translucent 
grey  tissue  studded  with  minute  yellow  foci  ;  the  other 
two  were  less  affected.  A  gland  under  the  left  scalenus 
was  slightly  enlarged,  hemorrhagic,  and  beset  with  case- 
ating nodules. 

2  Ql 
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The  cervical  glands  on  the  right  side  were  enlarged, 
and  closely  beset  with  discrete  caseating  tubercles. 

Abdomen  : 

Omentum. — The  omentum  showed  on  the  under 
surface  numerous  congested  firm  nodules,  yellow 
in  the  centre,  the  largest  a  little  larger  than  a  wheat 
grain  :  there  were  a  few  similar  nodules  on  the 
parietal  peritoneum  (left  side  near  diaphragm), 
surface  of  spleen,  of  stomach,  and  on  the  ligaments 
of  the  bladder. 

Spleen. — Was  much  enlarged  (weight  1  lb.  5  ozs.), 
and  increased  in  firmness  :  on  section  it  was  packed 
with  yellow  caseating  nodules  ranging  in  size  from 
1   to  2  mm.   in  diameter. 

Liver. — Was  enlarged  (weight  5  lbs.  8  ozs.),  and 
slightly  paler  than  normal  ;  the  substance  was 
moderately  closely  beset  with  grey  tubercles,  the 
greater  number  of  which  were  the  size  of  mustard 
seeds  ;  a  few,  however,  were  larger,  and  ranged  up 
to  2  mm.  in  diameter  ;  of  the  latter  those  that 
projected  under  the  capsule  were  flattened,  and 
in  a  few  instances  mushroomed. 

Gall  Bladder. — Normal 

Portal  Glands. — Were  enlarged,  and  consisted 
throughout  of  lobulated  masses  of  firm  grey  trans- 
lucent tissue,  mottled  with  small  yellow  patches  and 
foci. 


-Were    enlarged,    and    resembled 


Coeliac    Glands. 
the  portal. 

Kidneys. — Showed  on  the  surface  moderately 
numerous  tubercles  (five  to  fifteen  to  each  large 
lobule),  ranging  from  1  to  2  mm.  in  diameter ; 
the  small  tubercles  were  grey  and  spherical,  whilst 
the  larger  ones  were  opaque  in  the  centre,  and  ex- 
tended into  the  cortex  in  a  wedge-shaped  manner.  On 
section  similar  tubercles  were  seen  in  the  depth  of  the 
cortex  ;  these  often  occurred  in  little  groups. 

Suprarenal  Bodies. — Right  suprarenal  showed  in 
the  cortical  zone  a  minute  grey  tubercle  ;  four  similar, 
but  slightly  larger  tubercles  were  seen  in  the  left 
suprarenal. 

Thorax  : 

The  pleural  cavities  contained  several  cubic  centi- 
metres of  clear  yellow  fluid. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  deeply  congested  and  slightly  hypertrophied ; 
they  showed  a  few  scattered  tuberculous  nodules,  the 
largest  about  3  mm.  in  diameter. 

On  the  pleural  surface  of  the  diaphragm  there  were 
three  caseating  nodules  the  size  of  split  peas,  and  a 
number  of  hard  tubercles  the  size  of  mustard  seeds. 

Lungs. — Were  heavy  and  weighed  6  lbs.  14  ozs.  The 
substance  was  packed  with  opaque  tubercles,  which 
ranged  in  size  from  a  mustard  seed  to  a  wheat  grain. 
The  cephalic  lobes  and  anterior  ventral  portions  of 
the  caudal  lobes  were  solid,  dark  red  in  colour,  and 
sank  in  water  ;  on  the  surfaces  of  these  solid  portions  the 
tubercles  formed  slight  projections.  In  the  caudal 
lobes  red  consolidated  areas  alternated  with  crepitant 
lung  tissue,  the  latter  being  small  in  amount. 

In  the  fringes  around  the  margins  of  the  lungs  there 
were  some  sparsely  scattered  tubercles. 


Heart. — On  the  pericardium  covering  the  great 
vessels  there  were  some  patches  of  congested  vege- 
tations, which  contained  a  few  shot-sized  tubercle. 
Heart  muscle  and  valves  normal. 

Mediastinal  Glands. — Were  moderately  enlarged  ; 
the  caudal  gland  measured  3£  in.  by  2  in.  by  1  in.,  and 
weighed  with  the  dorsal  glands  anterior  to  it  4£  ozs. 

Bronchial  Glands. — The  bronchial  glands  were  about 
three  times  the  normal  in  size,  and  weighed  together 
2£  ozs. 

On  section  the  glands  showed  greyish  white,  some 
what  translucent  cortices,  mottled  with  small  yellow 
patches. 

Peribronchial  glands  resembled  the  mediastinal. 
Under    the    trachea    there    was   a   series   of   small 
congested  glands  which  contained  discrete  tubercles. 

Larynx,  Trachea. — The    larynx    and    trachea   were 

filled  with  froth  ;  the  mucous  membrane  of  the  trachea, 

throughout    its  whole   length,    was    bespattered  with 

numerous  slightly  raised  congested  ulcerated  areas, 

yellow  in  the  centre,  and  elongated  in  the  length  of 

the  trachea. 

Pharynx. — The  mucous  membrane  of  the   pharynx,  at 

the   root    of   the   tongue    and    above    the    soft    palate, 

showed  a   few  caseous    tubercles. 

Tonsils. — Each  tonsil  contained  numerous  caseating 
nodules. 

Pharyngeal  and  Submaxillary  Gland*. — Were  about 
twice  the  normal  in  size,  and  were  packed  with  caseating 
nodules. 

Small  Intestine. — The  mucous  membrane  of  the  small 
intestine  showed  numerous  caseous  tubercles  ;  these 
were  situated  chiefly  in  Peyer's  patches,  and  were  most 
numerous  at  the  extremities  of  the  bowel. 

Large  Intestine. — The  solitary  follicles  appeared  to  be  a 
little  enlarged,  but  showed  no  opacities. 

Mesenteric  Glands. — Were  slightly  enlarged.  On  sec- 
tion they  showed  firm  grey  tissue  in  the  cortices,  beset 
with  minute  opaque  foci  ;  the  glands  at  the  extremities  of 
the  mesentery  were  more  affected  than  those  in  the  centre. 
Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands. — Re- 
sembled the  mesenteric. 

Testicles.  — Normal. 

Various  Lymphatic  Glands: 

Precrural  Glands. — Were  about  twice  the  normal  in 
size,  and  closely  beset  with  caseating  nodules,  the 
largest  the  size  of  a  pea. 

Iliac  Glands,  Sacro-Iliac  Glands,  Pudic  Glands, 
Popliteal  Glands,  Gluteal  Glands. — Were  slightly  en- 
larged, and  beset  with  caseating  nodules. 

Parotid  Glands,  Ventral  Mediastinal  Glands,  Vertebral 
Glands,  Axillary  Glands,  Right  Prepectoral  Gland, 
Right  Prescapular  Gland. — Were  slightly  enlarged, 
and  beset  with  caseating  nodules. 

Lumbar  Glands,  Renal  Glands. — Resembled  the 
portal  but  not  so  advanced. 

Ischiatic  Glands. — One  ischiatic  gland  only  was 
found  ;   this  contained  caseating  tubercles. 

Microscopical  Examination. 
Left  Suprarenal  Body. — A  few  tubercle  bacilli. 
Right  Suprarenal  Body. — Two  tubercle  bacilli. 
Intestine. — Tubercle  bacilli. 
Pharynx. — Tubercle  bacilli  numerous. 
Left  Tonsil. — Tubercle  bacilli  moderately  numerous. 
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BULL  88. 
Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.,  through  Guinea-pig  711. 
Dose — 50  milligrammes. 
Date— November  25th,  1904. 

Weight,  5  days  after  inoculation — 9  cwt.  1  qr.  14  lbs. 
Killed — January  9th,  1905.     45  days  after  inoculation. 


Clinical  History. 

The  bull  was  inoculated  subcutaneously  on  the  right  side 
of  the  neck  on  November  25th,  1904. 

£ Seven  days  later  there  was  an  elongated  slightly  raised 
tumour,  measuring  6  in.  in  length  by  2\  in.  in  breadth. 
The  tumour  rapidly  increased  in  size,  and  when  the  animal 
was  killed  measured  9  in.  by  4|  in.  by  2\  in. 

The^prescapular  gland  underwent  great  enlargement, 
but  the  animal  was  too  fat  and  muscular  to  admit  of  ac- 
curate measurements  being  made.  No  symptoms  of  ill- 
health  were  observed  during  the  experiment. 


Weights. 

During  the  first  four  weeks  there  was  a  steady  I" 
weight,  amounting  to  1  qr.  21  lbs.  ;    in  the  last  fortnight 
there  was  a  gain  in  weight  of  9  l!>s. 


November  30th,  1904 
December  13th,  1904 
December  20th,  1904 
December  27th,  1904  - 
January  9th,  1905  - 
Total  loss  in  weight 
Average  loss  per  week 


November 
42  2b  30 


10 


Temperature. 
December 

15  20 


30 


cwts. 

<|I\S. 

lbs 

-     9 

1 

14 

-     9 

1 

2 

-     9 

0 

2( » 

-     8 

3 

21 

-     9 

0 

0 

-     0 

1 

14 

-     0 

0 

()-r> 

January 

3                  10 

POST-MORTEM    EXAMINATION. 


(  ondilion. — Very  good. 

Seat  of  inoculation. — At  the  seat  of  inoculation,  on  the 
right  side  of  the  neck,  there  was  an  elongated  tumour, 
which  measured  9  in.  by  4£  in.  by  2\  in.  and  weighed, 
with  the  skin  to  which  it  was  attached,  4  lbs.  6  ozs. 
On  section  it  was  composed  of  rather  dark  congested 
juicy  necrotic  tissue,  showing  here  and  there  small 
irregular  spaces  filled  with  clear  fluid. 

The  skin  was  two-thirds  of  an  inch  thick,  and  infiltrated 
with  yellow  tubercles,  but  not  ulcerated. 

The  muscle  was  firmly  adherent,  and  showed  for  a 
depth  of  half  an  inch  discrete  caseating  nodules  of  various 

sizes. 

Right  Prescapular  Gland.— Weighed  1  lb.  11  ozs.,  and 
measured  6  in.  by  4  in.  by  3  in.  On  section  part 
of  the  gland  showed  firm  translucent  tissue,  studded 
with  opaque  tubercles,  but  the  greater  part  was  composed 
of  homogeneous  dense  pinkish  yellow  caseated  tissue  ; 
the  capsule  of  the  gland  was  greatly  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
the  right  side,  the  size  of  a  walnut,  consisted  of  firm 
grey  tissue  beset  with  pearly  white  tubercles  ;  two  deeper 
prepectoral  glands  each  contained  two  or  three  caseating 
nodules. 

On  the  left  side  the  rounded  prepectoral  showed  four 
caseating  nodules  ;   the  rest  werj  normal. 

Cervical  Glands. — Right  upper  cervical  g'and,  normal. 
Left  upper  cervical  gland  contained  a  single  nodule. 
The  mid  cervical  glands  on  both  sides,  although  not 
much  enlarged,  contained  numerous  discrete  nodules. 


Right  lower  cervical  gland  showed  numerous  discrete 
nodules. 

The  gland  under  the  right  scalenus  anticus  was  about 
three  times  the  normal  in  size,  and  on  section  beset  with 
miliary  tubercles,  which  at  one  extremity  had  become 
confluent ;    the  gland  on  the  opposite  side  was  normal. 

Abdomen  : 

Omentum. — On  the  under  surface  of  the  omentum 
there  were  about  ten  firm  nodules,  ranging  in  size  from 
a  wheat  grain  to  a  lentil ;  these  were  opaque  yellow  in 
the  centre,  and  had  greyish  red  translucent  margins. 

Peritoneum. — Two  small  nodules  were  seen  on  the 
left  parietal  peritoneum,  near  the  margin  of  the 
diaphragm. 

Spleen. — 2  lbs.  12  ozs.  Showed  no  tubercles  on 
the  surface ;  here  and  there  were  some  rounded 
elevations  (caused  by  nodules  in  the  substance),  over 
which  the  capsule  gave  off  connective  tissue  out- 
growths. On  section  the  pulp  contained  moderatelv 
numerous  (from  five  to  ten  in  every  square  inch  of 
cut  surface)  nodules,  ranging  in  size  from  2  to  5  mm. 
in  diameter ;  these  were  opaque  yellow  in  the 
centre,  and  had  translucent  margins. 

Liver. — Showed  on  the  surface,  just  under  the 
capsule,  discrete  nodules  (in  an  area  four  inches 
square  twenty  nodules  were  counted),  ranging  in 
size  from  a  small  shot  to  a  pea  ;  three  nodules  were 
raised  above  the  surface  and  '*  mushroomed  ;  "  the 
largest  of  these  measured  10  mm.  in  diameter, 
and  lav   in   a  hollow  in   the  liver    substance  ;     the 
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nodules  consisted  of  translucent  fibroid  tissue,  and 
each  showed  in  the  centre  a  small  opaque  yellow  focus. 
On  section  similar  nodules  were  scattered  evenly 
through  the  substance. 

Gall    Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  nodular  on  the 
surface,  and  on  section  closely  beset  with  caseating 
nodules,  which  for  the  most  part  remained  discrete. 

Kidneys  : 

Left.— Showed  on  the  surface  two  grey  nodules 
two  and  three  millimetres  in  diameter  respectively, 
with  a  small  amount  of  central  necrosis.  In  the 
depth  of  the  cortex  two  small  nodules  were  seen  lying 
close   together. 

Right. — Four  small  nodules  seen  on  the  surface 
and  two  in  the  depth. 

Suprarenal  Bodies. — Right  suprarenal  showed  in 
the  cortex  a  shot-sized  grey  tubercle  (?)  (no  tubercle 
bacilli  found). 

Left  suprarenal  normal. 

Renal  Lymphatic  Gland. — Contained  numerous 
discrete  grey  nodules  (up  to  4  mm.),  with  a  small 
amount  of  central  necrosis. 

Coeliac  Glands. — Were  enlarged,  and  showed 
rather  more  numerous  nodules. 

Thorax  : 

Heart  ani  Pericardium. — Norma!. 

Tie  Parietal  Pleura. — On  the  right  side,  near  the 
sternum,  showed  a  series  of  grapy  nodules  lying  in 
the  midst  of  a  patch,  the  size  of  the  palm  of  one's 
hand,  of  reddish  vegetations. 

The  fringes  along  the  margins  of  the  ribs  were  in 
places  slightly  hypertrophied  ;  two  lenticular  nodules 
were  seen  on  each  side. 

Diaphragm. — On  the  right  side,  near  the  sternum, 
there  was  a  large  patch  of  soft  dirty  red  vegetations, 
surrounding  about  two  dozen  firm  flattened  nodules, 
ranging  from  2  to  nearly  10  mm.  across.  The  central 
tendon  on  the  right  side  was  roughened  with  early 
vegetations. 

The  gland  in*  the  cava!  fold  of  pleura  was,  normal. 

Lungs. — Eventy  distributed  throughout  the  lung 
substance  were  fairly  numerous  (five  to  ten  to  each 
square  inch  of  surface)  congested  nodules,  ranging 
in  size  from  a  small  shot  to  a  small  pea.  In  the 
anterior  lobes  and  ventral  portions  of  the  caudal 
lobes  the  nodules  projected  under  the  pleura,  several 
in  the  anterior  lobe  being  surrounded  by  a  fringe 
of  k  ddish  connective  tissue.  The  lung  tissue  between 
the  nodules  was  normally  crepitant  and  did  not 
show  patches  of  consolidation.  The  nodules  were 
opaque  and  caseous  in  the  centre,  translucent  and 
congested  around  the  margins. 


The  lymphatic  fringes  mapping  out  the  lobules 
on  the  surface  of  the  lung  were  slightly  hyper- 
trophied ;  the  fringes  around  the  margins  of  the 
cephalic  lobes  were  slightly  hypertrophied,  and 
contained  here  and  there  a  lenticular  nodule. 

The  mediastinal  pleura  was  congested  and 
roughened. 

Mediastinal  Glands. — Caudal  mediastinal  gland  was 
moderately  enlarged  (6|-  in.  by  2£  in.  by  1  in.), 
and  on  section  showed  the  cortex  packed  with 
caseating  nodules,  which  in  many  places  had  become 
confluent. 

The  glands  anterior  to  this,  the  bronchial  and 
peribronchial  glands,  were  enlarged,  and  resembled 
on  section  the  caudal  gland.  The  tuberculous 
nodules  were  not  very  far  advanced  in  caseation. 
The  medullary  parts  of  the  glands  were  deeply 
congested. 

A  gland  below  the  trachea,  in  front  of  the  heart., 
was  deeply  congested,  and  contained  three  or  four 
irregular  grey  nodules  in  a  state  of  early  caseation. 

Various  Lymphatic  Glands  : 

Left  Precrural. — Contained  three  shot-sized 
caseating  nodules. 

Right   Precrural. — Contained   one    tubercle. 

Pudic  Glands. — Each  contained  about  half  a 
dozen  nodules,  the  largest  4  mm.  in  diameter. 

Iliac  Glands. — Were  similarly  affected. 

Popliteal  Glands,  Right  Gluteal  Gland. — Each 
showed  one  caseating  tubercle. 

A  Pancreatic  Gland,  Right  Axillary  Gland,  Left 
Prescapular  Gland,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Parotid  Glands. — Each  contained 
scattered  caseating  nodules. 

Lumbar  Glands,  Left  Gluteal,  Left  Axillary. — 
Normal. 

Tongue,  Tonsils,  Pliarynx,  Larynx,  Trachea. — Normal. 

Small  Intestines. — Two  Peyer's  patches  about  the 
middle  of  the  intestine,  and  the  long  Peyer's  patch  near 
its  anterior  end,  each  contained  a  small  caseating  nodule. 

Large  Intestine,  Gastric  Glands. — Normal. 

Mesenteric  Glands. — Not  enlarged  ;  showed  altogether 
seven  widely  distributed  nodules. 

Ileo-Colic  Glands,   Colic  Glands,   Testicles. — Normal. 

Microscopical  Examination. 
Right  Suprarenal  Body. — No  tubercle  bacilli. 
Right  Precrural  Gland.— One  tubercle  bacillus. 

Intestine  J 

Lung    Nodule  ■»-.     ,    ,       ,    ■      -n- 

o  ,  J     Ar    ,  7  -    No  tubercle  bacilli. 

Spleen  JSodule 

Rounded  Prepecloral  Gland 
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CALF  202. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B.V.,  through  Guinea-pig  71 1. 

Dcse — O'Ol  milligramme. 

Date— November  25th,  1904. 

Weight — 2  ewts.  1  qr.  19  lbs. 

Killed — February  17th,  1905.     84  days  after  inoculation. 


Clinical    History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  25th,  1904. 

Seven  days  later  there  was  a  very  slight  indefinite 
thickening  at  the  seat  of  inoculation  ;  the  prescapular 
gland  was  unaffected. 

The  tumour  attained  its  maximum  at  the  end  of  the 
third  week,  measuring  about  2  in.  by  1  in.  ;  the 
prescapular  gland  was  twice  the  norma]  in  size. 

Subsequently  both  the  tumour  and  the  gland  became 
smaller. 

The  calf  exhibited  no  symptoms  of  ill-health  during 
the    experiment. 

Temperature. 

The  temperature  rose  on  the  fifth  day  to  39"2°  C.  (highest 
during  preceding  four  days  was  38"6°),  and  throughout 
the   rest   of    the    experiment    there  was  some   irregular 


pyrexia,  the  temperature  fluctuating  for  the  most  part 
between  39°  and  39-8°C. 

Weights. 

During  the  first  fortnight  there  was  a  loss  in  weight  of 
3  lbs.  ;    subsequently  there  was  a  steady  gain. 

cwt. 
November  30th,  1904        -         -      2 
December  13th,  1904  -         -     2 

February  17th,  1905  -         -      3 

Gain  in  weight 

Average  weekly  increase  from 
December  13th  to  January  17th   -         •     6*58 

Tuberculin  Test. 

February  3rd,    1905,   70   days   after   inoculation 
Positive.     Rise  of  temperature  0-9°C. 


qr. 

lbs. 

1 

1!) 

1 

16 

0 

4 

2 

13 

POST-MORTEM    EXAMINATION. 


Carcass.— In  very  good  condition. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  at  the 
seat  of  inoculation  there  was  a  small  tumour  measuring 
2  in.  in  length,  J  in.  in  breadth,  and  nearly  £  in.  in  thick- 
ness. On  section  the  central  part  was  yellow,  caseous, 
and  highly  calcareous,  the  marginal  dense  and  fibroid  ; 
the  tumour  was  adherent  to  the  skin  and  to  the  muscle, 
but  did  not  infiltrate  either. 

Left  Prescapular  Gland. — Was  only  slightly  enlarged  ; 
it  measured  2\  in.  by  1}  in.  by  a  little  over  \  in.  ;  on  section 
the  cortex  contained  five  caseous  masses,  ranging  in  size 
from  a  large  pea  to  that  of  a  thrush's  egg.  They  were 
appreciably  gritty  from  calcification,  the  calcareous 
particles  lying  chiefly  in  the  peripheral  parts  ;  each  mass 
was  surrounded  by  a  delicate  fibrous  capsule.  Scattered 
about  in  the  cortex  there  were  also  soft  caseous  tubercles 
the  size  of  pins'  heads. 


Left  Pre  pectoral  Glands. — Normal. 

Cervical  Glands. — On  both  sides  normal. 

Abdomen  : 

Omentum,  Peritoneum,  Spleen,  Liver,  Portal  Glands, 
Kidneys,  Suprarenal  Bodies,  Intestines,  Gastric  Glands, 
Mesenteric  Glands,  Colic  Glands. — Normal. 

Thorax  : 

Pleura,  Heart,  Pericardium,  Lungs,  Thoracic 
Lymphatic  Glands. — Normal. 

All  the  peripheral  lymphatic  glands  were  examined, 
and  found  to  be  normal. 

Testicles. — Normal. 

Microscopical  Examination. 
A  smear  made  from  a  nodule  in  the  prescapular 
gland  showed  no  tubercle  bacilli. 
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GOAT  28 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.  through  Guinea-pig  711. 

Dose — O'Ol  milligramme. 

Date— November  25th,  1904. 

Weight— 2  qrs.  9  lbs. 

Killed— February  24th,  1905.     91  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  25th,  1904. 

Seven  days  after  inoculation  there  was  a  tender  sub- 
cutaneous thickening,  2  in.  by  1  in.  ;  the  left  prescapular 
yland  was  slightly  enlarged. 

At  the  end  of  the  third  week  the  tumour  measured  4  in. 
by  2\  in.  by  about  1  in.  in  thickness;  the  skin  over  it  was 
reddened,  adherent,  and  at  one  part  necrosed  and  beginning 
to  ulcerate.  The  prescapular  gland  was  much  enlarged  and 
measured  2\  in.  in  long  diameter.  On  January  12th,  48 
days  after  inoculation,  the  tumor  was  smaller,  and  showed 
an  ulcer  2  in.  by  \  in. ;  the  prescapular  gland  at  this  time 
measured  3  in.  in  long  diameter. 

The  tumour  underwent  a  little  further  diminution  in 
size  and  the  ulcer  also  became  much  reduced  in  size. 

In  the  last  month  a  series  of  thickened  nodular  lym- 
phatic vessels  was  felt  between  the  local  lesion  and  the 
prescapular  gland. 

There  was  no  disturbance  in  the  general  health  of  the 
animal  throughout  the  experiment. 


Temperature. 
The  temperature  remained  normal  throughout. 

Weights. 

The  weightof  the  animal  during  the  experiment  varied 
between  2  qrs.  9  lbs.  and  2  qrs.  1  lb. 

qrs. 
November  30th,  1904  -         -         -     2 

December  13th,  1904  ....  2 
December  20th,  1904  -  -  -  -  2 
January  10th,  1905  ....  2 
January  31st,  1905  -  -  -  -  2 
February  7th,  1905  ...     2 

February  14th,  1905  ...     2 

February  24th,  1905     -         -         -         -     2 
Loss  in  weight  on  the  initial  weight 


lbs. 
9 
4 
6 
2 
5 
1 
3 
6 
3 


Tuberculin  Test. 


Februaiy  3rd,  1905.      Positive.      Maximum    tem- 
perature 40-8°C.     Marked  losal  oedema. 


POST-MORTEM  EXAMINATION. 


Body. — In  good  condition. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  at  the 
seat  of  inoculation  there  was  a  flattened  tumour  measuring 
3£  in.  by  2  in.  by  f  in.  ;  the  skin  over  it  was  intimately 
adherent,  and  showed  in  the  centre  an  irregular  puckered 
ulcerated  area,  the  floor  of  which  was  covered  with  masses 
of  dried  secretion.  Around  the  margins  of  the  ulcer  there 
Mas  a  series  of  rounded  elevations,  which,  when  cut  into, 
were  seen  to  be  small  abscesses  with  caseo-purulent  con- 
tents :  the  skin  over  these  was  thinned,  and  in  two  or 
three  instances  had  broken  down.  The  tumour  consisted 
of  fibrous  tissue,  which  was  studded  with  softened  caseous 
nodules,  ranging  in  size  from  that  of  a  shot  to  that  of  a 
small  marble  ;  the  larger  nodules  were  lined  internally 
with  a  thin  layer  of  granulation  tissue. 

The  tissues  (subcutaneous  and  muscular)  between  the 
local  tumour  and  the  prescapular  gland  were  thickened 
and  fibroid,  and  beset  with  nodules  similar  to  those  in  the 
local  tumour ;  the  thickening  was  greatest  midway 
between  the  tumour  and  the  gland. 

A  chain  of  nodules,  which  had  evidently  arisen  along  a 
lymphatic  vessel,  could  be  traced  from  the  local  tumour 
into  the  prescapular  gland. 

Left  Prescapular  Gland.— Measured  2  in.  by  If  in.  by  1  \  in. 
and  weighed  about  2  ozs.  On  section  it  was  composed 
throughout  of  cheesy,  irregularly  softened,  caseated 
tissue  ;  the  more  softened  portions  of  the  gland  had  a 
greenish  yellow  colour ;  in  the  firmer  portions  close 
inspection  revealed  minute  opaque  foci  of  calcification. 

Left  Prepectoral  Gland. — Was  enlarged,  and  showed  on 
section  two  or  three  minute  caseous  foci. 

Cervical  Glands.— Ike  left  upper  cervical  gland,  the  size 
of  a  marble,  was  caseous  throughout,  and  had  a  thick 

fibrous  capsule. 

A  gland  in  the-  middle  of  the  neck  on  the  left  side,  the 
size  of  a  filbert,  contained  caseous  and  softened  nodules 
which  replaced  more  than  half  the  gland  substance. 

Abdomen: 

Omentum,  Pi  ritoneum. — Normal. 

Spleen.      Was  slightly  enlarged,  arid  showed  on  the 

surface  about  twenty-four  prominent  rounded  yellow- 
ish nodules,  ranging  from  5  to  about  12  nun.  in 
diameter;  on  section  they  had  thick  fibrous  walls  and 
softened  caseOU  -  contents.  Similar,  hut  on  the  whole 
mailer  nodules,  were  scattered  throughout  the  pulp. 
Liver.      Showed    in    the    substance,    just    under    the 

capsule,  ai.out   twenty  nodules  ranging  from  2  to  5 
mm.    in    diameter;    the    nodules    had    translucent 


fibroid  margins  and  softened  caseous  centres.  On 
section  a  few  similar  nodules  were  seen  in  the  depth 
of  the  liver  ;  many  of  the  larger  nodules  had  a  lobular 
outline,  and  were  evidently  formed  by  the  fusion  of 
three  or  four  small  nodules. 

Portal  Glands. — Three  in  number ;  contained 
altogether  five  caseous  and  softened  nodules,  the 
largest  two  millimetres  in  diameter. 

Kidneys,  Suprarenal  Bodies,  Large  Intestine,  Small 
Intestine,  Gastric  Glands. — Normal. 

Mesenteric  Glands.— Two  about  the  middle  of  the 
mesentery  contained  each  a  caseous  nodule  the  size 
of  a  pea. 

Ileo-Colic  Glands. — An  ileo-colic  gland  showed  four 
or  five  pea-sized  caseous  nodules. 

Uterus,  Ovaries. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Pleura. — Parietal  pleura  normal.  On  the  pleura 
surface  of  the  diaphragm  there  were  two  long  slender 
processes  of  connective  tissue. 

Lungs. — Showed  on  the  surface  beneath  the  pleura 
moderately  numerous  slightly  projecting  nodules 
ranging  in  size  from  a  small  shot  to  a  large  pea  ;  on 
section  they  had  translucent  fibroid  margins  and 
soft  caseous  centres.  Similar  nodules  were  seen  in  the 
depth  of  the  lung,  but  these  were  not  so  numerous  as 
on  the  surface. 

In  the  middle  of  the  left  caudal  lobe  there  was  a  case- 
ous softened  nodule,  the  size  of  a  marble,  surrounded 
by  a  zone  of  red  consolidated  tissue.  In  the  centre 
of  the  right  caudal  lobe  there  was  a  cavity  about 
i  in.  in  diameter,  surrounded  by  a  broad  zone  of  con- 
solidated fibroid  lung  tissue;  the  cavity  communicated 
with  a  neighbouring  bronchus,  and  was  lined  inter- 
nally with  a  thick  layer  of  soft  caseo-pus.  The 
fringes  around  the  margin  of  the  caudal  lobes  were 
hypertrophied,  but  did  not  contain  tubercles. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  about  three  times  the  normal  in  size.  On  section 
it  showed  in  the  cortex  numerous  caseous  nodules, 
the  largest  the  size  of  a  kidney  bean  ;  many  of  the 
nodules  had  delicate  fibrous  capsules,  and  the  gland 
tissue  surrounding  them  felt  abnormally  firm.  A 
small  gland  anterior  to  this  was  extensively  caseated. 
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Bronchial  Glands. — Were  enlarged,  and  on  section 
resembled  the  caudal  gland,  the  nodules,  however, 
showed  more  tendency  to  coalesce. 

An  infra-tracheal  gland  was  greatly  enlarged, 
and  on  section  resembled  the  bronchial. 

At  the  seat  of  inoculation  of  tuberculin,  on  the 
right  side  of  the  neck,  there  was  an  abscess  the  size 
of  a  pigeon's  egg,  with  fibrous  walls,  and  yellow 
caseo-purulent  contents. 

The  right  mid-cervical  gland,  the  size  of  a  small 
marble,  was  extensively  caseous  and  softened. 

Right  upper  cervical  gland  was  normal. 

Various  LympJiatic  Glands. 
Right  Prescapular  Gland. — Was  slightly  enlarged. 


and   contained    two   caseous   softened    nodules,    tlie 
largest  the  size  of  a  pea. 

Right  Prepectoral  Gland,  Parotid  Glands,  Submaxillar!/ 
Glands,  Mastoid  Glands,  Pharyngeal  Glands,  Axillm  y 
Glands,  Iliac  Glands,  Lumbar  Glands,  Precrural  Gfaftds, 
Popliteal  Glands. — Normal. 

Tonsils,  Pharynx,  Larynx,  Trachea,  Mammary  Gland. 
— Normal. 

Microscopical  Examination. 
Right  Prescapular  Gland. — No  tubercle  bacilli. 
Ileo-Colic  Gland. — One  tubercle  bacillus. 
Pus  from  Tuberculin  Tumour. — No  tubercle  bacilli. 
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CALF    352. 


Subcutaneous  inoculation  of  culture  derived  from  Heifer  80.     (Virus  B  V.) 

Dose — 10  milligrammes. 

Date— October  24th,  1905. 

Weight  at  inoculation — 3  qrs.  2  lbs. 

Died — December  3rd,  1905.     40  days  after  inoculation. 


Clinical  History, 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  24th,  1905. 

On  November  11th,  18  days  after  inoculation,  there 
was  a  firm  tumour  measuring  4i  in.  by  3  in.  by  about  1  in.; 
the  prescapular  gland  measured  3  in.  in  long  diameter, 
and  the  spherical  prepectoral  gland  was  the  size  of  a 
walnut. 


Up  to  this  date  the  health  of  the  animal  was  good 
except  for  occasional  cough. 

In  the  fourth  week  illness  rapidly  supervened  ;  the 
coat  became  rough  ;  the  appetite  poor  and  the  respirations 
increased  ;  there  were  occasional  rigors  and  frequent 
cough. 

These  symptoms  increased  in  severity,  the  calf  dying  on 
December  3rd,  1905. 


October 
42  J42S  30 


Temyeratwe. 

November 
10 15 


20 


25 
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41 


40 
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zU 
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Weights. 

During  the  first  month  there  was  a  gain  in  weight  of  1  lb. , 
in  the  last  12  days  the  calf  lost  5  lbs. 


qrs. 

lbs 

October  24th,  1905 

-     3 

2 

November  21st,  1905     - 

-     3 

3 

December  3rd,  1905 

-     2 

26 

Loss  in  weight 

■ 

4 

POST-MORTEM   EXAMINATION. 

Carcass.  — Emaciated . 

Local  Lesion. — On  left  side  of  the  neck  there  was  a  firm 
tumour  which  measured  5  in.  by  3£  in.  by  1£  in.,  and 
weighed  with  the  skin  and  attached  muscles  10  ozs.  On 
section  the  tumour  consisted  of  three  layers  ;  an  outer 
cme  of  thickened,  deeply  congested  skin  beset  with  small 
yellow  tubercles  ;  a  middle  one,  J  in.  in  greatest  thickness, 
composed  of  dense  yellow  caseo-necrotic  tissue,  and  an 
internal  one  of  fibroid  muscular  tissue  studded  with 
yellow  caseous  nodules. 

Left  Prescapular  Gland.— -The  left  prescapular  gland 
measured  3  in.  by  2  in.  by  a  little  over  1  in.  On  section 
the  greater  part  of  the  cortex  was  thick  and  composed  of 
dense  congested  caseo-necrotic  tissue  which  contained 
a  few  fine  calcareous  grains  ;  that  part  of  the  cortex 
around  tin'  liiluin  was  thin  and  closely  beset  with  congested 
yellow  tubercles  becoming  confluent. 

Right  Prescapular  Gland.  Contained  fairly  numerous 
irregular  caseous  tubercles  ranging  in  size  from  <>-.r)  to  1*5 
or  even  2  mm.  in  diameter. 

Extending  between  the  local  tumour  and  the  spherical 
prepectoral  gland  were  two  caseous  lymphatic  vessels 
the  thickness  of  crow  quills. 

Lijt  Prepectoral  Glands. — The  Bpherical  gland  was 
enlarged  to  the  size  of  a  walnut,  and  ^i  and  caseous 


throughout.  The  renjform  gland  was  slightly  enlarged, 
congested,  oedematous,  and  showed  a  few  yellow  caseous 
tubercles. 

Axillary  Glands. — Contained  each  a  small  number  of 
tubercles. 

Cervical  Glands. — On  the  left  side  a  mid  cervical  gland, 
the  size  of  a  small  marble,  was  congested  and  filled  with 
coalescing  caseating  tubercles.  Other  cervical  glands  on 
the  left  side  and  all  those  on  the  right  contained  discrete 
caseous  tubercles,  varying  in  size  from  about  1  to  2  mm. 
in  diameter. 

A  gland  just  within  the  entrance  to  the  thorax  on  the 
left  side  was  enlarged  and  deeply  congested  ;  the  cortex 
was  closely  beset  with  greyish  yellow  coalescing  miliary 
tubercles. 

Thorax : 

Pleura. — On  the  costal  pleura  there  were   several 

lenticular     yellowish     nodules,    up     to   4    mm.     in 

diameter.     Along  the  margins  of  several  of  the  ribs 

were  lines  of  dark  red  villous  fringes  which  contained 

here  and  there  caseous  miliary  tubercles,  often  in 

small  groups. 

On  the  diaphragmatic  pleura  there  were  a  few  lenticular 

nodules  up  to  3  mm.  in  diameter.     Along    the  lines   of 

attachment  of    the    mediastinal    and   caval   pleura    there 

were  clusters  of  small  caseous  tubercles  in  hypertrophied 

lymphatic   fringes. 

bungs. — Were  heavy,  and  weighed  with  the  attached 
glands  5  lbs.  11  ozs.  The  cephalic  and  right  middle 
lobes  were  firm,  dark  red  and  quite  airless.  The  left 
caudal  lobe  was,  with  the  exception  of  the  extreme  pos- 
terior portion  and  a  few  isolated  lobules,  in  a  similar 
condition ;  the  right  caudal  lobe  was  also  extensively 
consolidated,  but  contained  more  crepitant  lung  tissue 
than  the  left.  Both  lungs  contained  moderately  numer- 
OUB,     evenly     distributed     opaque      caseating     tubercles, 
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mostly  about  1  mm.  in  diameter ;  a  few  subpleural 
tubercles  were  a  little  larger.  The  bronchi  in  the  con- 
solidated areas  were  filled  with  whitish  muco-pus. 

Trachea.— Was  filled  with  froth  ;  the  mucous  mem- 
brane showed  scattered  ulcerated  tubercles  with  con- 
gested margins. 

Bronchial  Glands  and  Mediastinal  Glands. — Were 
enlarged,  and  together  weighed  12  ozs. 

Mediastinal  Glands. — The  ventral  mediastinal  glands 
contained  fairly  numerous  irregular  caseous  tubercles, 
ranging  in  size  from  0"5  to  1'5  or  even  2  mm.  in  diameter. 

On  section  the  cortices  were  closely  beset  with  caseating 
tubercles,  which  in  the  larger  glands  had  coalesced  to 
form  areas  of  grey  or  greyish  red  translucent  tissue, 
mottled  with  caseous  foci,  each  about  1  mm.  in  diameter. 

Heart. — Under  the  pericardium  of  the  right  ventricle 
there  was  a  pinhead-sized  caseous  tubercle.  Endocar- 
dium and  muscle  normal.  Heart  cavities  filled  with 
firm  dark  red  blood  clot. 

Abdomen  : 

Peritoneum. — Parietal  peritoneum  normal. 

Omentum. — On  the  under  surface  there  was  a 
moderate  number  of  firm  nodules  with  yellow  necro- 
tic centres,  ranging  in  size  from  a  millet  seed  to  a 
wheat  grain  ;  some  were  loosely  pedunculated  and 
deeply  hemorrhagic.  There  was  slight  hyper- 
trophy of  the  villous  lymphatic  fringes. 

Small  Intestine. — A  few  pinhead-sized  caseous 
tubercles  were  seen  in  the  long  Peyer's  patch. 

Large  Intestine. — Normal. 

Mesenteric  Glands  and  Ileo-Colic  Glands. — In  the 
terminal  mesenteric  and  the  ileo-colic  glands  there 
were  numerous  caseous  foci. 

Colic  Glands  and  Gastric  Glands. — Contained  each 
a  small  number  of  tubercles. 

Spleen. — Weighed  10  ozs.  The  pulp  was  filled 
with  firm  somewhat  dark  yellow  necrotic  nodules 
with  congested  margins,  the  largest  nearly  3  mm.  in 
diameter. 

Liver. — The  substance  of  the  liver  was  closely 
and  evenly  beset  with  opaque  greyish  yellow  tuber- 
cles, each  about  1  mm.  in  diameter ;    on  the  surface 


under  the  capsule  there  were  slightly  larger  raised 
tubercles  up  to  8  mm.  in  diameter. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  showed  the 
cortices  beset  with  irregular  opaque  whitish  tuber- 
cles, in  places  closely  aggregated. 

Kidneys. — Both  kidneys  showed  on  the  surface 
numerous  dark  points,  some  bright  red,  others  of 
a  blackish  colour;  there  were  also  numerous  pale 
wedge-shaped  areas  in  the  cortex  of  each,  and  ■< 
few  sparsely  scattered  miliary  tubercles  with  opaque 
centres. 

Suprarenal  Bodies. — Each  contained  in  the  cor- 
tex a  minute  opaquo  tubercle. 

Coeliac  Glands. — Were  enlarged,  indurated  and 
caseating. 

Lumbar  Glands. — Were  closely  beset  with  caseous 
tubercles,  becoming  confluent. 

Iliac  Glands  and  llio-Sacral  Glands. — Contained 
fairly  numerous  irregular  caseous  tubercles,  ranging 
in  size  from  0'5  to  1*5  or  even  2  mm.  in  diameter. 

Bladder  and  Testicles. — Normal. 

Special  Glands  : 

Precrural  and  Pudic. — Contained  fairly  numerous 
irregular  caseous  tubercles,  ranging  in  size  from  0*5 
to  1  '5  or  even  2  mm.  in  diameter. 

Gluteal  and  Popliteal. — Contained  each  a  small 
number  of  tubercles. 

Pharyngeal  Glands. — Showed  numerous  caseous 
tubercles. 

Parotid. — Contained  each  a  small  •  number  of 
tubercles. 

Vertebral. — Contained  fairly  numerous  irregular 
caseous  tubercles,  ranging  in  size  from  0*5  to  1*6  or 
even  2  mm.  in  diameter. 

Several  haemo-lymph  glands  oontained  caseous 
tubercles. 

Tongue,  Tonsils,  Pharynx. — Appeared  normal. 

Larynx. — The  mucous  membrane  covering  each  aryte- 
noid cartilage  showed  an  ulcerated  caseous  tubercle  2  mm. 
in  diameter,  with  congested  margins. 


■1  D  i 


212 


CALF  354. 

Subcutaneous  inoculation  of  culture  derived  from  Heifer  80.     (Virus  B  V.) 

Dose — 10  milligrammes. 

Date— October  24th,  1905. 

Weight  at  inoculation — 3  qrs.  10  lbs. 

Killed — January  22nd,  1906.     90  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  tbe  neck  on  October  24th,  1905. 

On  November  11th,  eighteen  days  after  inoculation, 
there  was  a  firm  tumour  measuring  4  in.  by  3  in.  ;  the 
left  prescapular  gland  was  3  in.  in  length. 

The  local  tumour  and  prescapular  gland  increased  in 
size  and  attained  their  maxima  about  the  middle  of  the 
eighth  week  ;  the  tumour  measured  5  in.  by  4  in.,  and  was 
prominent,  firm,  and  flattened  on  the  surface  ;  the  pre- 
scapular gland  was  4  in.  in  length. 

On  January  5th,  73  days  after  inoculation,  thickened 
lymphatic  vessels  were  felt  between  the  local  tumour  and 


the  prescapular  gland.     There  was  no  obvious  enlarge- 
ment of  the  prepectoral  glands. 

The   health    of    the   calf   remained    moderately   good 
throughout  the  experiment. 

Weights. 
There  was  a  steady  gain  in  weight. 


October  24th,  1905    - 
November  21st,  1905 
December  5th,  1905    - 
December  13th,  1905 
January  22nd,  1905  - 

Gain  in  weight 

Average  weekly  increase 


cwt. 

qrs. 

lbs 

0 

3 

10 

1 

0 

0 

1 

0 

6 

1 

0 

11 

1 

1 

14 

0 

0 

60 

0 

0 

4 
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November 
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POST-MORTEM    EXAMINATION. 


General  Condition. — Good. 

Local  Lesion. — At  the  seat  of  inoculation  there  was  a  firm 
tumour,  which  weighed,  with  infiltrated  skin  and  muscles, 
14  ozs.,  and  measured  5|  in.  by  3  in.  by  1|-  in.  On  section 
it  was  composed  of  three  layers ;  an  external  one  of  greatly 
thickened  skin  beset  with  translucent  nodules,  with  caseous 
and  in  some  cases  gritty  centres  ;  a  middle  one  of  dense 
yellowish  white  caseated  tissue,  gritty  around  the  mar- 
gins, and  containing  in  the  upper  part  a  small  irregular 
cavity,  filled  with  turbid  serous  fluid  ;  an  internal  one  of 
fibroid  muscular  tissue,  closely  beset  with  yellow  caseous 
gritty  nodules  with  translucent  margins  :  the  nodules 
were  arranged  in  rows  parallel  to  the  muscle  bundles. 

U  It  Prescapular  Gland.—  Weighed  5  ozs.,  and  measured 
:H  in.  by  If  in.  by  \\  in.  On  section  it  was  composed 
practically  throughout  of  dense  yellowish  white  caseated 
i  issue,  gritty  chiefly  around  the  margins  ;  the  capsule 
was  thickened. 

Right  I 'rr. scapular  Gland.—  Normal. 
Prepectoral  Glands.— On  the  left  side  the  spherical 
prepectoral  gland  was  indurated,  and  beset  with  irregular 
caseous  slightly  gritty  tubercles.  The  reniform  gland 
was  enlarged,  firmer  than  normal,  and  contained  numerous 
ii  regular  yellow  foci. 

On  the  right  side  the  spherical  gland  was  normal  ;    1  li< 
reniform   gland   contained   two   caseous   gritty  nodules. 
each  4  mm.  in  diameter. 
Axillary  Glands.—  Normal. 

Cervical  Glands.— On  the  left  side  a  gland  the  size  of  a 
broad  bean,  at  the  level  of  the  thyroid,  showed  about 
halt  the  oortej  dense  and  completely  caseated.  A  gland 
jusl  within  the  entrance  to  tin  thorax  contained  some 
irregular  oaseo-oalcareouB  nodules,  and  another  in  tin 
lower  pari  of  the  neck  showi  leo-oalcareoua  nodule, 

the  size  of  a  kidney  bean.    The  superior  cervical  and  one 
or  two  small  glands  in  the  middle  of  the  neck  were  normal. 


On  the  right  side  the  upper  cervical  contained  a  caseo- 
calcareous  nodule  the  size  of  a  pea ;  other  glands  on  this 
side  were  normal. 

Thorax  : 

Pleura. — On  the  pleural  surface  of  the  diaphragm 
there  wore  about  a  dozen  flattened  mushroomed 
growths,  the  largest  2  by  1*5  cm.  These  were  pink- 
ish and  translucent  externally,  and  on  section  were 
yellow,  caseous,  and  slightly  gritty  in  the  centre. 

On  the  costal  pleura  there  were  half  a  dozen  similar 
growths. 

Lungs. — Showed  on  the  surface,  chiefly  on  the 
anterior  lobes  and  the  ventral  parts  of  the  caudal,  a 
number  of  raised  flattened  mushroomed  growths, 
resembling  those  on  the  pleura  ;  the  largest  measured 
1-5  cm.  in  greatest  diameter.  Besides  these 
there  were  numerous  smaller  nodules,  which  caused 
slight  projections  under  the  pleura.  On  section  the 
latter  were  evenly  distributed  throughout  the  sub- 
stance. They  ranged  in  size  from  2  up  to  6  or  7  mm. 
in  diameter,  and  were  yellow,  caseous  and  gritty, 
with  translucent  fibrous  margins.  In  the  left 
eaudal  lobe  there  was  a  nodule  1  cm.  in  diameter. 
The  lung  tissue  between  the  nodules  was  crepitant, 
and  there  were  no  areas  of  consolidation. 

Trachea. — Normal. 

Bronchial  Glands  and  Mediastinal  Glands.— Were 
moderately  enlarged,  and  weighed  together  8  ozs. 
On  section  the  cortices  were  caseo-calcareous  prac- 
tically throughout.  In  the  mediastinal  glands  the 
caseo -calcareous  tissue  formed  a  coarse  network, 
the  interstices  of  which  were  filled  with  translucent 
tissue.  In  the  bronchial  glands  there  were  besides 
the  network  some  large  caseour  patches. 

/h<irt. — Normal. 
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Abdomen  : 

Peritoneum. — Parietal  peritoneum  normal. 

Omentum. — On  the  inferior  surface  there  were  two 
loosely  attached  firm  nodules,  rather  larger  than 
barley  grains,  with  slightly  opaque  centres.  The 
surface  of  the  omentum  in  contact  with  the  stomach 
showed  a  larger  pedunculated  lenticular  nodule, 
yellow  and  gritty  in  the  centre. 

Intestines. — Normal. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — Contained  scattered  caseo- 
calcareous  nodules,  the  largest  about  1  cm.  in 
diameter. 

Ileo-Colic  Glands. — Contained  each  several  irregular 
caseous  gritty  nodules,  varying  in  size  up  to  6  mm. 

Pancreatic  Glands. — Two  or  three  glands  around 
the  pancreas  contained  similar  nodules. 

Spleen. — Weighed  9  ozs.  The  pulp  contained  a 
moderate  number  of  yellow  caseous  slightly  gritty 
nodules,  ranging  in  size  from  2*5  to  5  mm.  in 
diameter.  Each  was  surrounded  by  a  translucent 
fibrous  capsule. 

Liver. — Normal  in  general  appearance.  Showed 
on  the  surface  a  moderate  number  of  greyish  white 
nodules,  ranging  in  size  from  2  up  to  8  mm.  in 
diameter ;  the  larger  ones  were  raised,  flattened,  and 
mushroomed.  The  rest  were  embedded  in  the 
substance,  and  were  either  only  slightly  raised  above 
the  surface,  or  were  dimly  seen  in  the  depth.  Be- 
sides the  nodules,  fairly  numerous  yellowish  foci,  the 
largest  about  1  mm.,  were  seen  under  the  capsule. 
On  section  spherical  nodules,  up  to  2  mm.  in 
diameter,  were  sparsely  distributed  throughout  the 
substance.  The  nodules  were  caseous  and  gritty, 
and  had  fibrous  margins. 


Gall  Bladder. — Normal. 

Portal  Glands.— Were  slightly  enlarged,  and  con- 
tained fairly  numerous  discrete  caseous  gritty  nodule  . 
the  largest  3  mm.  in  diameter. 

Kidneys. — The  left  kidney  showed  in  the  < 
two  caseous  gritty  nodules,  with  grey    translucent 
margins,  one  the  size  of  a  pea,  the  other  much  smaller. 

The  right  kidney  showed  in  the  cortex  two  slightly 
gritty  caseous  nodules,  each  about  the  size  of  a  wheat 
grain. 

Suprarenals. — Suprarenal  bodies  normal. 

Renal  Glands. — The  renal  gland  was  beset  with 
caseous  gritty  nodules,  up  to  5  mm.  in  diameter. 

Cceliac  Glands. — One  coeliac  gland,  the  size  of  a 
pigeon's  egg,  was  very  dense  and  irregularly  caseated  ; 
in  the  caseated  tissue  were  numerous  gritty  particles. 

Left  Iliac  Gland. — Contained  a  caseous  gritty' 
nodule,  with  a  fibrous  margin,  3  mm.  in  diameter. 

Right  Iliac  Gland,  Ilio-Sacral  Glands. — Normal. 
Genito- Urinary  System  : 

Testicles. — Normal. 

Special  Glands  : 

Precrural. — The  left  precrural  contained  two 
caseous  gritty  nodules,  each  5  mm.  in  diameter. 
In  the  right  gland  there  was  a  similar  slightly  smaller 
nodule. 

Pudic,  Gluteal,  Popliteal. — Normal. 

Submaxillary,  Parotid,  Pharyngeal. — Contained 
similar  nodules  to  those  in  the  precrural  glands,  one  to 
three  in  each. 

Haemolymph  glands  normal. 

Tongue,  Tonsils,  Pharynx,  Larynx,  — Normal. 
Eyes. — Normal. 
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CALF  246. 

Subcutaneous  inoculation  of  culture  derived  from  Heifer  80.       (Virus  B  V.) 

Dose  — 50  milligrammes. 

Date— March  14th,  1905. 

Weight,  7  days  after  inoculation — 3  qrs.  15  lbs. 

Killed — In  a  dying  condition,  April  30th,  1905.     47  days  after  inoculation. 


( 7 'in  iced  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  March  14th,  1905. 

Three  days  later  there  was  a  flat  subcutaneous  thicken- 
ing 3  in.  by  1£  in.  ;  the  prescapular  gland  on  the  same  side 
was  slightly  enlarged. 

Eight  days  after  inoculation  the  tumour  measured 
5  in.  by  2\  in.  in  superficial  area  and  about  1  in.  in  thick- 
ness. 

The  tumour  grew  rapidly  and  attained  its  maximum. 
7  in.  by  4  in.  by  2  in.  about  a  month  after  inoculation ;  it 
was  firm  and  extended  from  the  middle  of  the  neck  into 
the  loose  tissues  under  the  trachea. 

At  this  time  the  prescapular  gland  measured  5  in.  in  long 


diameter,  and  an  enlarged  prepectoral  sland  could  be 
felt. 

Just  under  the  skin  at  the  upper  extremity  of  the  pres- 
capular gland  there  was  an  enlarged  and  indurated  gland. 

At  the  end  of  a  month  no  signs  of  ill-health  had  been 
observed  beyond  some  slight  roughening  of  the  coat. 

In  the  fifth  week  illness  gradually  supervened,  the 
respirations  began  to  increase ;  the  appetite  became 
poor  and  the  animal  began  to  lose  weight. 

The  respirations  continued  to  increase,  and  in  the  last 
week  were  rapid,  laboured  and  jerky. 

The  animal  gradually  became  thinner  and  weaker,  and 
on  the  morning  on  which  it  was  killed  was  unable  to  rise 
from  the  ground. 


Temperature. 
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Weights. 

There  was  a  steady  gain  in  weight  during  the  first  five 
weeks  ;  in  the  last  eleven  days  of  life  the  calf  lost  20  lbs.  in 
weight. 

qrs. 


March  21st,  1905  -  -  -  -3 
April'19th,  1905  -  -  -  -3 
April  25  th,  1905  -  -  -  -3 
April  30th,  1905 3 

Loss  in  weight  on  the  initial  weight   - 
POST-MORTEM    EXAMINATION. 


lbs. 

15 

23 

14 

3 

12 


Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck,  extending  into 
the  dewlap  there  was  an  elongated  tumour,  which  measured 
7  in.  vertically,  4  in.  in  breadth,  and  2  in.  in  greatest 
thickness.  On  section  that  part  of  the  tumour  situated 
in  the  subcutaneous  tissues  (1  in.  in  greatest 
thickness)  was  composed  of  dense  yellow  caseo- necrotic 
tissue,  showing  in  tin:  upper  part  small  spaces  tilled  with 
dear  serous  fluid  ;  the  skin  was  thoroughly  adherent,  and 
infiltrated  with  congested  caseous  tubercles;  the  super- 
ficial muscles  under  the  upper  part  of  the  tumour  wen 
dense  and  fibroid,  and  besel  with  large  caseous  nodules 
for  a  depth  of  aboul  an  inch. 

L(ft  /'r'sra/zvlar  (Hand.      Weighed  7  o/.s.,  and  measured 
4  in.  by  2\  in.  by  2!,  in.     On  section  it  was  composed 
throughout  of  very  firm  pinkish  yellow  oaseo-necrotic 
lie  ;  the  capsule  was  muofa  Hu'ekcncd. 


In  the  subcutaneous  tissues  opposite  the  upper  ex- 
tremity of  the  gland  there  was  an  indurated  gland  the  size 
of  a  thrush's  egg,  which  on  section  was  yellow  and  caseous 
throughout ;  there  was  a  similar  gland  in  contact  with  the 
inferior  extremity  of  the  prescapular  gland. 

Prepectoral  Glands. — The  spherical  prepectoral  gland 
measured  2  cm.  in  diameter,  and  on  section  resembled 
the  prescapular.  The  kidney-shaped  gland,  3  cm.  in 
length,  showed  half  its  cortex  composed  of  firm  reddish 
grey  tissue,  containing  minute  scattered  whitish  foci  of 
caseation. 

Cervical  Glands. — One  of  the  lower  cervical  glands  on 

the  left  side  was  enlarged,  indurated,  and  in  a  state  of 

early  caseation.     Other  cervical  glands  on  the  left  side, 

and  all  those  on  the  right,  contained  caseating  nodules. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  was  a 
small  number  of  lenticular  nodules,  the  largest  the 
size  of  a  wheat  grain  ;  '  a  few  of  the  nodules  were 
hemorrhagic.  In  the  centres  of  the  polygonal  areas 
there  were  little  groups  of  grey  granules,  situated 
in    slightly   hypertrophied    lymphatic    fringes. 

On  the  peritoneal  surface  of  the  diaphragm  there 
was  a  small  dark  red  loosely  attached  peduncu- 
lated nodule. 

Spleen. — Weighed  G  ozs.  It  was  normal  on  the 
surface.  On  section  the  pulp  showed  fairly  numerous 
caseating  tubercles,  mostly  about  1*5  mm.  in 
diameter  (tubercles  not  so  numerous  as  in  the 
more  acute  cases). 
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Liver. — Normal  in  size,  colour  and  texture.  Showed 
on  the  surface  a  moderate  number  of  caseating 
nodules,  ranging  from  1  *  5  to  5  mm.  in  diameter  ; 
the  nodules  were  most  numerous  on  the  sur- 
face of  the  left  lobe,  and  some  of  these  were  con- 
siderably flattened  out  and  "  mushroomed."  On 
section  tubercles,  ranging  in  size  from  a  pin's  head 
to  a  small  wheat  grain,  were  sparsely  scattered 
throughout  the  substance. 

Gall  Bladder. — The  mucous  membrane  showed 
some  small  congested  erosions  covered  with  little 
masses  of  mucus  ;  under  the  membrane  there  was 
one  minute  tubercle  (?). 

Portal  Glands. — Were  very  large,  and  showed  on 
section  nodular  masses  of  caseating  tubercle. 

Kidneys. — Each  kidney  showed  a  moderate 
number  of  grey  tubercles,  caseous  in  the  centre, 
the  largest  the  size  of  a  millet  seed  ;  there  was 
besides  a  number  of  grey  points  just  visible  to  the 
naked   eye. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  three  minute  caseous  tubercles  ; 
in  the  right  suprarenal  there  were  about  half  a  dozen. 


The 


Heart. — Muscle,  pericardium  and  endocardium 
normal. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
discontinuous  rows  of  slightly  developed  tubercu- 
lous granulations  ;  similar  granulations  were  seen 
on  the  pleural  surface  of  the  diaphragm.  On  the 
ventral  mediastinal  fold  of  pleura,  and  on  the  pleura 
covering  the  pericardium,  there  was  a  slight  develop- 
ment of  velvety  vegetations,  in  some  of  which 
minute  grey  granules  could  be  seen;  there  were 
also  two  or  three  caseating  tubercles  the  size  of  millet 
seeds. 

Lungs. — The  anterior  lobes  and  the  extreme  an- 
teroventral  portions  of  the  posterior  lobes  were 
practically  completely  consolidated  ;  they  showed  a 
few  small  emphysematous  patches,  seen  chiefly  on  the 
dorsal  borders.  The  posterior  parts  of  the  caudal  lobes 
showed  no  large  areas  of  consolidation,  but  around 
single  nodules,  or  small  groups  of  nodules,  were  irregu- 
lar dark  red  patches  of  collapse.  The  lung  tissue  was 
moderately  closely  beset  with  grey  caseating  nodules, 
ranging  in  size  from  a  pin's  head  to  a  wheat  grain. 
The  nodules  appeared  to  be  more  numerous  in  the 
cephalic  lobes  than  in  the  caudal ;  they  caused  slight 
projections  under  the  pleura  (except  in  the  caudal 
lobes),  and  some  of  these  surface  nodules,  owing 
to  their  being  flattened  out  by  pressure  on  the  ribs, 
appeared  to  be  larger  than  those  in  the  depth. 


Thoracic  Glands. — Tin;  caudal  mediastinal  gland 
was  enlarged,  measuring  5j  in.  by  2  in.  by  \  in.  On 
section  the  cortex  showed  firm  grey  tissue,  permeated 

with     an     opaque     yellow     caseous     network.     The 
glands  anterior  to  the  above  were  enlarged,  and  on 
section    resembled    the    caudal    gland;    the    doi 
mediastinal  glands  together  weighed  S  OZS. 

The  bronchial,  peribronchial  and  infratracbeal 
glands  were  much  enlarged,  and  on  section  resembled 
the  mediastinal. 

The  glands  in  the  caval  fold  of  pleura  were  enlarged 
and  tuberculous. 
Tonsils. — Each  tonsil  contained  a  few  caseating  nodulesf 

the  largest  2  mm.  in  diameter. 
Pharynx,  Larynx,  Trachea. — Normal. 
Intestines. — The  long  Peyer's  patch  showed  fairly 
numerous  caseous  tubercles  under  the  mucous  membrane. 
Similar  tubercles  were  seen  in  the  patches  in  the  anterior 
half  of  the  intestime  ;  some  were  also  seen  under  the 
mucous  membrane  ;  they  were  not  very  numerous  in  the 
middle  region  of  the  intestine. 

Some  of  the  solitary  follicles  in  the  large  intestine  were 
congested  on  the  surface,  but  not  obviously  caseous. 

Mesenteric  Glands. — The  glands  in  the  middle  of  the 
mesentery  showed  discrete  caseating  nodules,  as  in  the 
peripheral  glands  ;  in  those  towards  each  extremity  the 
nodules  were  more  numerous,  and  had  in  many  places 
coalesced. 

Gastric  Glands,  Colic  Glands. — Contained  caseating 
nodules,  some  being  more  affected  than  others. 

Urinary  Bladder,  Eyes,  Thyroid  Body,  Testicles. — 
Normal. 

Various  Lymphatic  Glands  : 

Cosliac,  Renal,  Lumbar. — Were  enlarged,  indurated, 
and  resembled  on  section  the  portal  (one  or  two 
small  cceliac  glands  were  not  so  severely  affected  as 
the  larger  ones). 

Precrural. — Contained  numerous  caseating  nodules, 
the  largest  about  3  mm.  in  diameter. 

Pudic,    Popliteal,    Gluteal,    Ischiatic,    Iliac,    Ilio- 

Sacral,      Ventral     Mediastinal,     Right     Prescapular, 

Right  Prepectoral,  Parotid. — Resembled  the  precrural. 

Submaxillary,  Retropharyngeal. — Were  closely  beset 

with  caseating  nodules. 

Axillary. — Were  very  small ;  each  contained  a 
caseating  nodule. 

Vertebral. — Contained  a  few  nodules. 
Several     hsemolymph jj  glands    contained    caseous 
nodules. 


Tonsil 


Small  Intestine  ) 


Microscopical  Examination. 
I 


Numerous  tubercle  bacilli 


Gall  Bladder  -     -  "i  _T       . 
Suprarenal  Body  )  ^o  tubercle  bacilli. 
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VIRUS  B  VI. 


May  24,  1904. 


MEDIASTINAL  GLAND. 


The  specimen  sent  was  an  enlarged  mediastinal  gland  from  a  cow.      The  gland  consisted 
throughout  of  dense  yellow  caseated  tissue,  gritty  on  section. 
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CALF    216. 
Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  VI. 
Date— October  24th,  1904. 
Dose — 25  milligrammes. 

Weight— 1  cwt.  1  qr.  16  lbs.     Age— 16  weeks. 
Killed — December  7th,  1004.     42  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  24th,  1904. 

On  the  day  after  inoculation  a  small  thickening  was 
felt  at  the  site  of  inoculation.  This  increased  rapidly  in 
size,  and  seven  days  later  there  was  a  hot,  tenter  swelling 
measuring  4  in.  by  3  in.  by  (about)  |  in.  ;  the  prescapular 
gland  was  distinctly  enlarged. 

On  November  11th,  1904,  18  days  after  inoculation, 
the  tumour  had  become  very  large  and  measured  8£  in. 
from  above  downwards,  4|  in.  from  side  to  side,  and  between 
2  in.  and  3  in.  in  tliickn  jss  :  the  left  prescapular  gland  was 
nearly  6  in.  in  long  diameter,  and  a  prepectoral  gland 
was  the  size  of  a  walnut. 

The  tumour  increased  still  further  in  size,  and  on  Decem- 
ber 2nd,  1904,  was  very  prominent  and  thick,  and  measured 
10  in.  in  length  and  «H  in.  in  breadth  ;  the  thickest  part 
was  elastic  and  gave  a  deep  sense  of  fluctuation  ;  the  skin 
over  the  tumour  was  covered  with  dried  secretion  ;  there 
was  slight  oedema  of  the  dewlap. 

The  calf  began  to  took  ill  towards  the  end  of  the  third 


week,  but  no  marked  symptoms  of  ill-health  were  observed 
until  November  21st,  28  days  after  inoculation  ;  on  this 
date  the  respirations  were  slightly  increased  in  frequency, 
the  coat  was  staring  and  the  animal  seemed  to  be  losing 
flesh.  The  respirations  gradually  became  more  frequent 
and  were  finally  laboured.  When  killed  the  calf  was  ill, 
but  was  not  in  extremis,  and  would  probably  have  lived  a 
few  days  longer. 

Weight. 

During  the  first  three  weeks  the  calf  gained  16  lbs.  in 
weight ;  it  then  began  to  lose,  and  from  November  15th 
to  December  7th  there  was  a  loss  in  weight  of  17  lbs. 


October  25th,  1904 
November  15th,   1904 
November  23rd,   1904 
November  30th,   1904 
December  7th,  1904 


cwt.  qr.  lbs. 


16 

4 

3 

21 

15 


There  was  a  difference  of  lib.  between  thejnitial  and 
the  final  weight. 


Temperature. 
/Vove/Tiber. 
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POST-MORTEM    EXAMINATION. 
Carcass. — Emaciat  *d. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  very  large  tumour, 
which  measured  ten  inches  vertically,  five  inches  antero- 
posteriorly,  and  about  three  inches  in  thickness.  The 
upper  and  broader  part  was  fluctuant,  and  showed  on 
the  skin  surface  cracked  dried  secretion,  under  which 
the  skin  was  eroded  ;  the  lower  part  was  firm,  thinner 
than  the  upper  part,  and  tapering.  When  removed  the 
tumour,  with  skin  and  infiltrated  muscles,  weighed 
2  lbs.,  12  ozb. 

On  section  the  upper  part  of  the  tumour  contained  a 
Lenticular  cavity  5  in.  by  3  in.  by  about  1|  in.,  filled  with 
clear  reddish  watery  fluid;  the  internal  walls  were  irre- 
gular, with  shaggy  masses  of  caseo-necrotic  tissue  ;  the 
cavity  was  surrounded  by  a  thick  layer  of  firm  pinkish- 
yellow  necrotic  tissue,  which  was  adherent  to  the  skin 
on  the  one  hand  and  the  muscles  on  the  other.  The 
muscles  showed  a  great  increase  of  white  fibrous  con- 
nective tissue,  and  were  infiltrated  for  a  depth  of  an 
inch  with  vellow  nodules  and  tubercles.  The  skin  was 
deeply  congested,  and  studded  with  yellow  tubercles 
throughout  its  whole  thickness.  The  central  part  of  the 
lower  portion  of  the  tumour  consisted  of  firm  tissue 
similar  to  that  around  the  cavity  ;  the  marginal  pa-t  of 
pinkish  translucent  tissue  penetrated  by  yellow  streaks 
continuous  with  central  part  ;  the  muscle  and  skin  were 
adherent,  but  showed  only  here  and  there  isolated 
tubercles. 


Uniting  the  local  tumour  to  the  superior  extremity  of 
the  prescapular  gland  were  two  thick  cords,  one,  half  an 
inch,  the  other  three-quarters  of  an  inch  in  diameter, 
On  section  these  showed  a  central  core  of  dense  opaque 
yellow  tissue,  which  was  just  perceptibly  gritty,  sur- 
rounded by  a  zone  of  translucent  fibroid  tissue,  in  which 
were  some  isolated  yellow  foci. 

Left  Prescapular  Gland. — Weighed  11  ozs.,  and  mea- 
sured 4|  in.  by  3  in.  by  2  in.  On  section  the  cortex  con- 
sisted throughout  of  dense  pinkish-yellow  caseo-necrotic 
tissue,  which  showed  here  and  there  minute  opaque 
yellow  gritty  foci.  The  capsule  of  the  gland  was  greatly 
thickened,  and  in  the  upper  external  part  was  infiltrated 
with  small  yellow  tubercles,  and  closely  adherent  to  the 
superficial   muscle. 

Prepectoral  Glands. — One  prepectoral  gland  was  en- 
larged to  the  size  of  a  walnut,  and  was  stony  hard  ;  on 
section  it  resembled  the  prescapular  gland. 

A  deeper  prepectoral,  the  size  of  a  filbert,  was  firmer 
than  normal  in  the  cortex,  but  showed  no  obvious  opaque 
foci ;  a  gland  posterior  to  the  latter,  lying  on  the  first 
rib,  resembled  the  latter  at  one  extremity. 

A  greatly  enlarged  gland  just  within  the  entrance  to 
the  thorax  on  the  left  side  showed  throughout  the  cortex 
firm  grey  translucent  tissue  studded  with  yellow  foci. 

The  corresponding  gland  on  the  opposite  side  was 
normal. 

Cervical  Glands. — The  left  upper  cervical  gland 
measured  2$  in.  by  1 J  in.,  and  on  section  consisted  through- 
out of  firm  tissue  permeated  with  a  yellow  network. 
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Near  this  there  was  a  slightly  smaller  gland,  similarly 
affected  (both  these  glands  lay  near  the  mastoid  process). 

A  small  gland  close  to  the  above  showed  caseous  foci. 

A  cervical  gland  at  the  junction  of  the  middle  and 
lower  thirds  of  the  neck  resembled  the  upper  cervical. 

An  cedematous  gland  anterior  to  this  showed  no  foci. 

The  right  upper  cervical  gland,  the  size  of  a  broad  bean, 
was  indurated  at  one  extremity,  and  in  a  state  of  early 
caseation.  Other  cervical  glands  on  the  right  side  were 
normal. 

Abdomen : 

Omentum. — Showed  on  the  under  surface  about  a 
dozen  hard  nodules  ranging  in  size  from  a  wheat 
grain  to  a  large  pea  ;  on  section  they  were  yellow 
in  the  centre,  translucent  around  the  margins. 

Spleen. — Weighed  12  ozs.  On  the  surface  there 
were  three  or  four  small  flattened  tubercles  ;  in  the 
pulp  there  were  numerous  spherical  nodules,  ranging 
in  size  from  a  small  shot  to  a  large  pea  (majority 
of  the  latter  size).  On  section  they  had  irregular 
yellow  necrotic  centres  and  translucent  margins. 

Liver. — Weighed  5lbs.  4  ozs.  On  the  surface  there 
were  moderately  numerous  pearly  grey  tubercles 
with  yellow  centres,  ranging  in  size  from  a  pin's 
head  to  a  barley  grain  ;  some  of  these  formed  rounded 
projections  on  the  surface ;  others  were  flattened 
and  had  overhanging  margins.  .Similar  tubercles 
were  scattered  throughout  the  liver  substance. 

Gall  Bladder. — Normal. 

Portal  Glands. — Greatly  enlarged  ;  cortices  were 
packed  with  caseating  nodules  and  nodular  masses. 

Kidneys. — On  the  surface  of  the  left  kidney,  pro- 
jecting slightly,  were  about  a  dozen  tubercles  ranging 
in  size  from  a  pin's  head  to  a  wheat  grain  ;  the  small 
tubercles  were  spherical,  the  larger  ones  wedge- 
shaped,  all  had  opaque  yellow  centres  and  grey 
translucent  margins  ;  in  the  deeper  parts  of  the 
cortex  similar  tubercles  were  seen ;  the  medullary 
zones  were  free. 

The  right  kidney  contained  similar,  but  rather 
more  numerous  tubercles. 


Suprarenal  Bodies. — Normal. 


Thorax 


Heart. — Muscle  and  valves  normal. 

Endocardium,  Pericardium. — Normal. 

There  was  a  slight  excess  of  fluid  in  the  pleural 
cavity. 

Pleura.— Near  the  vertebral  column  on  each  side 
there  was  a  firm  pinkish  mushroomed  nodule,  yellow 
in  the  centre,  about  5  millimetres  in  diameter. 

The  fringes  along  the  margins  of  the  ribs  were  not 
hypertrophied. 

On  the  pleural  surface  of  the  pericardium  there 
was  a  pea-sized  nodule  resembling  those  on  the 
omentum. 

On  the  pleural  surface  of  the  diaphragm  there 
was  no  development  of  vegetations,  but  near  the 
reflection  of  the  mediastinal  pleura  there  was  a 
cluster  of  small  tubercles. 

Lungs. —Weighed  91bs.  The  ventral  portions  of 
the  cephalic  lobes  and  the  antero-ventral  parts  of  the 
caudal  lobes  were  firm,  reddish  and  consolidated ; 
their  surfaces  were  studded  with  projecting  grey 
nodules,  ranging  in  size  from  a  pin's  head  to  a  large 
pea.  On  section  the  lung  tissue  was  seen  to  be  packed 
with  these  nodules,  which  here  and  there  showed 
a  tendency  to  coalesce  ;  the  nodules  were  somewhat 
irregular  in  outline,  were  yellow  and  necrotic  in 
the  centre,  and  had  £rey  translucent  margins.  The 
dorsal  parts  of  the  lobes  were  for  the  most  part 
air  containing,  but  showed  here  and  there  consoli- 
dated lobules  ;  the  crepitant  portions  of  the  lung 
contained  nodules  similar  to  those  in  the  solid  parts, 
but  not  so  numerous. 

Around  the  margins  of  the  cephalic  lobes  there  were 
a  few  small  tubercles. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
measured  5  in.  by  2  in.  by  1  in.,  and  weighed  about 
3 J   ozs.     On   section   the   cortex   showed   firm   grey 


translucent  tissue,  surrounding  small  irregular  yellow 
necrosed  patches  and  whitish  foci. 

Two  enlarged  glands  anterior  to  this,  together 
weighed  2  ozs.,  were  similarly  affected. 

In  the  anterior  part  of  the  dorsal  mediastinum 
there  was  a  large  (edematous  gland,  which  showed 
no   macroscopic   tubercles. 

The   saddle-shaped   left   bronchial   gland    weighed 
3   ozs.,   the  right   bronchial  about   1    oz.  ;     both   on 
section  resembled  the   mediastinal  glands,     but  wen 
perhaps  a  little  more  advanced  in  caseous  necrosis. 

On  each  side,  near  the  bronchial  glands,  there  was 
a  small  cedematous  gland  which  showed  one  or  two 
grey  foci. 

Below  the  trachea,  and  grooved  by  it,  there  was  a 
large  gland  (one  and  a  half  ounces),  resembling  oa 
section  the  bronchial  glands. 

The  peribronchial  glands  resembled  the  bronchial. 
Tonsils. — The    right    tonsil    showed    a    small    caseous 

tubercle.     The  left  was  normal. 
Tongue,  Pharynx. — Normal. 

Intestines. — In  the  upper  part  of  the  small  intestine 
there  were  numerous  caseous  nodules,  2  to  3  millimetres 
in  diameter,  the  mucous  membrane  over  each  of  which 
showed  a  small  central  congested  ulcer  ;  they  occurred 
in  Peyer's  patches  as  well  as  under  the  mucous 
membrane.  In  the  lower  part  there  were  similar,  sparsely 
scattered  nodules. 

Large  intestine  :  In  the  caymm  several  of  the  solitary 
follicles  were  enlarged  and  caseous. 

Gastric  Glands. — Several  contained  caseous  nodules  in 
the  cortex. 

Mesenteric  Glands. — In  the  posterior  part  of  the  mesen- 
tery som3  were  normal  ;  others  contained  one  and  two 
caseous  nodules  ;  in  the  anterior  part  the  glands  were 
more  affected,  and  one  or  two  were  practically  tuberculous 
throughout ;  others  were  closely  studded  with  nodules 
up  to  1  centimetre. 

Ileo-Colic  Glands. — Contained  caseous  nodules. 
Various  Ly  nphatic  Glands. 

Parotid  Glands. — Each  parotid  gland  showed  a  caseous 
nodule  the  size  of  a  pea. 

Pharyngeal  Glands. — Contained  several  congested 
caseating  nodules. 

Submaxillary  Glands. — Left7  submaxillary  gland  con- 
tained several  groups  of  nodules.  Right  submaxillary 
gland  showed  a  mass  of  nodules  affecting  a  third  of  the 
substance. 

Right  Prescapular  Gland. — Was  studded  with  congested 
caseating  nodules,  ranging  in  size  from  a  pin's  head  to  a 
small  pea. 

Right  Prepectoral  Glands. — One  contained  a  caseous 
tubercle. 

Axillary  Glands,  Popliteal  Glands,  Gluteal  Glands. — 
Normal. 

Precrural  Glands. — Right  precrural  contained  one, 
and  left  precrural  five  or  six  caseous  tubercles. 

Pudic  Glands. — Left  pudic  gland  contained  a  caseating 
nodule  2  millimetres  in  diameter. 

Lumbar  and  Coeliac  Glands. — Enlarged,  with  numerous 
caseating  nodules  in  the  cortices. 

Sacro-Iliac  Glands,  Iliac  Glands. — Two  sacro  -iliac  and 
the  iliac  glands  each  contained  a  caseous  tubercle. 

Several  haemo-lymph  glands  near  the  local  tumour 
showed  tubercles. 

Testicles. — Normal. 

Microscopical  Exam ination. 
Prescapular  Gland  (Emulsion). — Moderately   numerous 
tubercle  bacilli. 

Intestine  (two  foci). — A  few  tubercle  bacilli  in  both. 
Second  Prepectoral  Gland. — No  tubercle  bacilli  s^en. 
Right  Tonsil. — Numerous  tubercle  bacilli. 

Guinea-pig  Inoculated. 

A  guinea-pig  wa ;  intraperitoneal!  v  v.  ith  an  emulsion 
made  from  the  prescapular  gland  anl  died  of  tuber- 
culosis m  18  days. 
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CALF   240. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VI.,  through  Guinea-pig  1,015 

Date— February  16th,  1905. 

Dose — 50  milligrammes. 

Age — 11  weeks. 

Weight— February  21st,  1905,  1  cwt. 

Killed — April  11th,  1905.     54  days  after  inoculation. 

Clinical    History. 

The  calf  was  inoculated  on  the  left  side  of  the  neck 
on  February  16th,  1905. 

Five  days  later  there  was  a  flat  thickening  4  in.  by  1 J 
in. ;  the  prescapular  and  prepectoral  glands  were  slightly 
enlarged. 

On  March  2nd,  1005,  14  days  after  inoculation,  the 
tumour  had  diminished  in  area,  but  was  more  prominent 
and  localised  and  was  about  the  size  of  a  hen's  egg.  The 
left  prescapular  gland  measured  3  in.  in  length  and  a 
prepectoral  gland  was  the  size  of  a  marble.  The  tumour 
softened  and  became  more  spherical,  otherwise  there  was 


no  change  in  the  local  conditions  during  the  rest  of  the 
experiment. 

There  were  no  constitutional  symptoms  during  the 
experiment  and  the  animal  appeared  to  be  in  perfectly 
good  health  when  killed. 

Weights. 
There  was  a  steady  increase  in  weight. 


February  21st,  1905 
April  11th,  1905 
Gain  in  weight,  48  lbs. 
Rate  of  gain  'per  iveek,  6*2  lbs. 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  an  abscess  the  size  of  a  hen's 
egg,  with  caseo-purulent  contents  and  thin  fibrous  walls, 
pale  and  smooth  on  the  internal  surafce.  There  were 
three  or  four  small  isolated  nodules  at  the  margins  of 
the  tumour. 

Left  Prescapular  Gland. — Measured  2|  in.  by  \\  in.  by  f 
in.  On  section,  there  was  at  one  extremity  a  caseous 
nodule  the  size  of  a  thrush's  egg  ;  this  was  gritty  around 
the  margins,  and  at  one  point  broken  down  to  form 
thick  caseo-pus  ;  about  the  centre  of  the  gland  there  was 
an  irregular  caseous  nodule  a  little  larger  than  a  pea. 
In  the  rest  of  the  gland,  situated  chiefly  in  the  cortex, 
were  numerous  discrete  yellow  foci,  embedded  in  normal - 
looking  gland  tissue  ;  most  of  these  were  softened,  and 
some  were  slightly  gritty. 

Right  Prescapular  Gland. — If  in.  by  |  in.  by  J  in.  Was 
normal  on  section. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
the  left  side  was  nearly  half  an  inch  in  diameter,  and 
consisted  throughout  of  pinkish  yellow  caseated  tissue, 
showing  signs  of  softening  around  the  periphery  ;  other 
prepectoral  glands  on  this  side  as  well  a?  those  on  the 
right  were  normal. 

Cervical  Glands. — On  the  left  side  the  superior  cervical 
gland  was  normal.  Three  mid  cervical  glands  contained 
small  caseous  tubercles.  A  gland  at  the  junction  of  the 
middle  and  lower  thirds  of  the  trachea,  the  size  of  a  broad 
beau,  contained  a  pea-sized  caseous  partly  softened 
nodule,  and  discrete  caseous  foci  in  the  rest  of  the  cortex. 
Two  small  glands  between  the  latter  and  the  first  rib 
showed  a  few  yellow  foci. 

The  glands  on  the  right  side  were  normal. 


Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — Normal  on  the  surface.  Showed  scattered 
throughout  the  pulp  a  number  (thirty  counted)  of 
spherical  tubercles,  varying  in  size  from  1  to  1*5 
millimetre  in  diameter ;  each  tubercle  showed  a 
minute  caseous  gritty  focus  in  the  centre. 

Liver. — -Appeared  normal  on  the  surface  and  on 
section. 

Portal  Glands.— 'Not  enlarged.  One  contained 
about  half  a  dozen  pinhead-sized  tubercles,  opaque 
and  gritty  in  the  centre  ;  another  contained  two 
similar  tubercles. 

Cceliac  Glands. — One  of  the  coeliac  glands  showed 
a  small  caseous  focus  ;   the  rest  were  normal. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : — 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance ;  they  contained  a  considerable  number  of  little 
dark  grey  congested  tubercles,  ranging  in  size  from  a 
pin's  head  to  a  millet  seed.  Most  of  these  were 
translucent  throughout,  or  had  slightly  opalescent 
centres,  whilst  a  few  were  caseous,  and  just  per- 
ceptibly gritty  in  the  centre. 

In  tho  midst  of  the  left  caudal  lobo  there  was  a 
nodule  1  centimetre  in  diameter,  composed  of  reddish 
translucent  tissue,  beset  with  softened  caseous  foci, 
and  which  contained  also  a  pea-sized  softened  caseous 
in  LSS,  in  which  gritty  particles  could  be  detecte  I. 
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Mediastinal  Glands. — The  caudal  mediastinal  gland 
showed  towards  one  extremity  a  localised  enlarge- 
ment ;  in  the  centre  of  this  there  was  an  irregular 
firm  caseous  mass  about  8  millimetres  in  diameter, 
gritty  around  the  margins  ;  the  gland  tissue  for  a 
good  distance  around  the  mass  was  closely  studded 
with  pinhead-sized  calcareous  tubercles.  In  the 
rest  of  the  gland  there  were  sparsely  scattered  yellow 
tubercles. 

Two  glands  anterior  to  this  showed  discrete  gritty 
tubercles,  mostly  about  the  size  of  millet  seeds. 

Bronchial  Glands. — The  left  bronchial  gland  was 
enlarged  to  about  twice  the  normal.  On  section, 
there  was  in  the  centre  a  firm  caseous  mass,  gritty 
around  the  margins,  the  rest  of  the  substance  being 
closely  studded  with  pinhead-sized  tubercles,  opaque 
and  slightly  gritty  in  the  centre. 

The  right  bronchial  gland  was  not  obviously 
enlarged  ;  it  contained  a  few  opaque  gritty  tubercles. 

The  infra-tracheal  gland  was  similarly  affected. 


The  peribronchial  glands  on  each  side  contained 
each  one  or  two  tubercles  ;  a  small  gl;ind  in  the 
mediastinal  pleura,  near  the  diaphragm,  showed  one 
tubercle. 

Ventral  mediastinal  glands  were  normal. 

Larynx,  Trachea,  Tongue,  Tonsils,  Pfuirynx,  Large 
Intestine,  Small  Intestine,  Testicles. — Normal. 

Ischiatic  Glands,  Gluteal  Glands,  Popliteal  Glands. 
Precrural  Glands,  Pudic  Glands,  Iliac  Glands,  llio-Sacral, 
Lumbar  Glands,  Renal  Glands,  Axillary  Glands,  Submaxil- 
lary Glands,  Pfiaryngeal  Glands,  Parotid  Glands. — Normal. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Microscopical  Examination. 

Cervical    Gland    (softened    nodule). — A    few    tubercle 
bacilli. 
Portal  Gland. — Sixteen  tubercle  bacilli  fou  id. 
Coeliac  Gland. — No  tubercle  bacilli. 
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CALF    330. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VI.  through  Guinea-pig   1.015 

Date— September  2nd,  190f 

Dose — 50  milligrammes. 

Weight — 2  qrs.  9  lbs.     Age,  6£  weeks. 

Died — October  4th,  1905.     32  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  2nd,  1905. 

Eleven  days  later  there  was  a  firm,  flattened  tumour 
measuring  4h  in.  by  3  in.  in  superficial  area  and  about 
J  in.  in  greatest  thickness  ;  the  left  prescapular  gland 
measured  3  in.  in  length. 

On  September  22nd,  1905,  18  days  after  inoculation, 
the  tumour  had  increased  in  area  and  thickness,  measuring 
superficially  6  in.  by  3£  in. ;  the  inferior  part  of  the  tumour 
tapered  and  extended  into  the  loose  tissues  on  the  side  of 
the  trachea  ;    the  prescapular  gland  was  4  in.  in  length. 

The  calf  was  first  noticed  to  be  ill  on  September  30th, 
1905,    28   days   after   inoculation  ;     the   respiration    was 


slightly  increased,    there    was  oucasion^l    cough,  and  the 
animal  had  obviously  lost  flesh. 

The  illness  rapidly  became  more  acute  and   the  calf 
died  on  October  4th,  32  days  after  inoculation. 

Weights. 

The  calf  at  first  gained  in  weight ;    during  the  last  15 
days  there  was  a  loss  in  weight  of  17  lbs. 

September  5th,  1905      .... 
September  19th,   1905    - 
September  26th,  1905    - 
October  4th,   1905  - 

Loss  in  weijht  on  the  initial  weight. — 8  lbs. 
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POST-MORTEM   EXAMINATION. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  on 
the  left  side  of  the  neck  was  a  flattened  tumour,  measuring 
5  in.  by  3\  in.  by  If  in.,  and  which  weighed  with  the 
skin  attached  to  it,  10  ozs.  It  was  composed  of  firm 
yellowish  caseo -necrotic  tissue,  infiltrating  the  skin  and 
muscle,  with  a  small  cavity  in  the  centre  containing 
turbid  fluid. 

Left  Prescapular  Gland.— Weighed  4  ozs.,  and  measured 
3  in.  by  2|  in.  by  1£  in.,  and  was  composed  throughout 
of  dense  yellowish  caseous  tissue. 

Right  Prescapular  Gland. — Contained  caseous  tubercles, 
up  to  2  millimetres. 

Left  Prepectoral  Glands. — One  contained  a  few  irregular 
caseous  tubercles  ;  the  small  round  gland  had  about  one 
third  of  the  cortex  infiltrated  with  yellow  caseous  foci. 

Right  Prepectoral  Gland. — Contained  a  few  pinhead 
caseous  tubercles. 

Cervical  Glands.— One  on  the  left  Bide  showed  about 
half  the  cortex  caseous,  with  discrete  tubercles  in  the 
rest  of  the  gland.  A  second  gland,  about  two  inches 
from  the  thorax,  was  firm  and  caseous  throughout. 

On  the  right  side  the  glands  contained  irregular 
caseous  tubercles. 

A  bdomen : 

Omentum. — On  the  omentum  were  sparsely  scattered 
flattened  grey  tubercles,  varying  in  size  up  to  2 
millimetres.  They  were  opaque  in  the  centre,  looBely 
attached,  and  some  deeply  congested. 

Spleen. — Weighed  10  ozs.  It  was  firm,  and  on 
section  contained  closely  aggregated  yellow  caseous 
tubercle*  from  2  to  3  millimetres  in  diameter. 


Liver. — Scattered  throughout  the  liver  were  fairly 
numerous  tubercles,  varying  in  size.  The  majority 
were  minute  and  grey  ;  the  largest,  up  to  1  milli- 
metre, were  opaque  and  slightly  yellow. 

Portal  Glands.— Three  in  number,  contained 
irregular  caseating  nodules  in  the  cortices  and  medulla, 
replacing  a  large  part  of  their  substance. 

Gall  Bladder. — Under  the  mucous  membrane  of  the 
gall  bladder  were  seven  small  opaque  tubercles,  a 
little  less  than  a  pinhead  in  size. 

Kidneys. — Contained  sparsely  scattered  grey 
tubercles;  the  largest,  up  to  1*5  millimetre  in 
diameter,  were  opaque  and  caseous  in  the  centre. 
The  tissues  around  the  left  kidney  were  oedematous. 

Suprarenale.—  The  left  suprarenal  gland  con- 
tained two  minute  grey  foci. 

In  the  right  suprarenal  gland  there  was  one  grey 
tubercle,  and  a  caseous  nodule  the  size  of  a  wheat 
grain. 

Thorax  : 

Heart.  There  was  one  grey  tubercle  in  the  muscle 
of  the  right  ventricle.  The  heart  was  otherwise 
normal. 

Lungs. — Part  of  the  cephalic  lobe  of  the  left  lung 
and  the  anterior  part  of  the  caudal  were  dark  and 
firm,  and  sank  in  water.  The  substance  was  fairly 
closely  filled  with  irregular  yellowish  tubercles  with 
grey  margins,  the  majority  about  a  pinhead  in  size, 
the  largest  I  ">  millimetre  in  diameter. 

The.  cephalic  and  middle  lobes  of  the  right  lung 
were  congested  and  firm,  but  still  contained  air. 
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nronchial  Glands. — Tne  right  bronchial  gland 
.vas  filled  throughout  with  a  close  network  of  yellow 
caseous  tissue.     The  left  had  the  cortex  caseous. 

Mediastinal  Glands. — In  the  dorsal  mediastinal 
glands  the  cortices  were  practically  replaced  by 
yellow  caseous  tissue,  with  a  few  discrete  caseous 
tubercles  in  the  medulla. 

A  small  intratracheal  gland  was  about  half  caseous. 

Tonsils. — In  each  tonsil  was  an  irregular  ulcerated 
area  about  a  quarter  of  an  inch  in  diameter. 

Tongue. — There  was  a  yellow  tubercle  on  the  left  side 
of  the  tongue. 

Larynx,  Trachea. — In  the  larynx  were  two  small 
opaque  tubercles,  and  three  down  the  trachea. 

Parotid   Salivary    Glands. — Normal. 

Small  Intestine. — Beneath  the  mucous  membrane  were 
small  tubercles,  sparsely  scattered  along  the  whole  length. 
They  were  more  numerous  in  the  Peyer's  patches. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — -Were  enlarged,  and  contained 
small  caseous  tubercles  in  the  cortices  ;    in  some  of  the 


glands  they  were  very  numerous,  lorming  a  more  or  [ess 
close  caseous  network. 

Gastric  Glands,   Pyloric  Glands. — G1ont.iin<-<l    numerous 
minute  yellow  foci. 

Ileo-Colic  Glands. — One  ileo-colic  gland  had  die  cortex 
diffusely  caseous. 

Various  Lymphatic  Glands  : 

Iliac,    Gluteal,    Axillary,    Popliteal,    Ilio-Sacral. — 
Contained  irregular  yellow  caseous  tubercles. 

Lumbar. — Showed  a  cortical  margin   of   caseation 
formed  by  coalescing  tubercles  ;    one  wan  congested. 

Precrural,       Submaxillary,        Parotid. — Contained 
numerous  small  irregular  caseous  tubercles. 

Microscopical  Examination. 
Tongue. — Seven   tubercle   bacilli. 
Tonsil. — A  few  tubercle  bacilli. 
Heart. — Twelve  tubercle   bacilli. 
Suprarenal. — One  tubercle  bacillus. 
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COW    300. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VI.  through  Guinea-pig  1,015. 
Date — September  2nd,  1905. 
Dose — 100  milligrammes. 
Weight— 5  cwt.  1  qr.  15  lbs. 


Died— October  2nd,  1905.     30  days  after  inoculation. 
Clinical  History. 

The  cow  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  2nd,  1905. 

Four  days  after  inoculation  there  was  a  slightly  raised, 
tender  local  swelling,  3  in.  in  diameter  ;  the  prescapular 
gland  was  appreciably  enlarged.  On  September  13th, 
1905,  11  days  after  inoculation  the  tumour  was  more 
raised,  and  measured  5  in.  by  4  in.  in  superficial  area. 
Subsequently  the  tumour  became  more  prominent,  but 
increased  in  area  only  to  a  slight  extent. 

The  prescapular  gland  enlarged  considerably,  and 
measured  at  the  end  of  three  weeks  6  in.  in  long  diameter  ; 
the  spherical  prepectoral  gland  was  the  size  of  a  bagatelle 
ball. 

Constitutional  symptoms  were  first  noticed  about 
the  16th  day;  the  coat  was  staring  and  there  was  some 
loss   of  appetite.     From   this   date   the   progress   of   the 


disease  was  rapid.  The  respiration  became  greatly 
increased,  and  finally  laboured,  and  there  was  frequent 
cough  and  rapid  emaciation,  the  average  loss  in  weight  per 
day  being  5  "4  lbs. 

The  cow  died  suddenly  on  October  2nd,  1905,  30  days 
after  inoculation. 

Weights. 
There  was  a  steady  loss  in  weight. 


September  5th,  1905 
September  12th,  1905       - 
September  19th,  1905 
September  26th,  1905 
October  2nd,  1905 

Loss  in  weight. — 1  cwt.  1  qr.  61bs. 

Average  loss  per  day. — 5*4  lb*1. 
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POST-MORTEM  EXAMINATION. 
Condition. — Poor. 

Local  Tumour. — Weighed  with  the  skin  14  ozs.,  and 
measured  5|  in.  by  2|  in.  by  1£  in.,  and  was  adherent  to  the 
skin  and  muscle.  It  was  composed  of  caseous  tissue, 
firm  round  the  margins  and  spongy  in  the  centre,  which 
was  of  a  dark  pinkish  colour,  with  turbid  fluid  in  the 
interstices. 

Left  Prescapular  Gland. — Was  enlarged  ;  cortex  firm, 
contained  a  close  casous  network,  with  small  yellowish 
foci.  The  medulla  was  congested,  and  contained  a  few 
caseous  tubercles.  The  gland  measured  5  in.  by  2  J  in. 
by  2i  in. 

Left  Prepectoral  Gland. — Was  about  the  size  of  a  pigeon's 
egg,  and  was  firmly  caseous  throughout. 

Right  Prescapular  Gland. — Contained  several  minute 
opaque  tubercles. 

( '< rri'-nl  Glands.  On  either  side  contained  a  few 
opaque  tubercles,  varying  in  size,  up  to  a  pin's  head. 

Abdomen  : 

Diaphragm.  On  the  peritoneal  surface  of  the 
diaphragm    there   were   some   flattened   translucent 

tubercles,  with  opaque  centres. 

Spleen. — Weighed  I!  lbs.,  and  was  almost  diffluent. 
It  contained  a  moderate  number  of  scattered  miliary 

tubercl 

Liver.     Was  soft,  and  only  a  single  grey  tubercle 

could  be  seen. 

Portal  viands.  In  the  portal  glands  no  tubercles 
were  risible  ;  they  were  extremely  soft  and  slightly 
decomposed. 


Gall  Bladder. — Normal. 

Kidneys. — Th.3  left  kidney  contained  five  grey 
tubercles,  up  to  a  pinhead  in  size. 

The  right  kidney  contained  one  opaque,  slightly 
yellow  tubercle. 

Suprarenale. — The  suprarenal  glands  were  normal. 

Renal  Glands. — Were  soft,  and  contained  a  few 
miliary  tubercles  with  opaque  centres. 

Thorax  : 

Heart. — Normal. 

Pericardium. — Contained  a  small  amount  of  blood- 
stained fluid. 

Pleura. — On  the  parietal  pleura  there  were  four 
flattened  loosely  attached  translucent  tubercles, 
opaque  in  the  centre,  up  to  1*5  millimetre  in  dia- 
meter. 

I.inigs. — Were  very  emphysematous  ;  large  blebs 
of  gas  could  be  seen  beneath  the  pleura,  extending 
into  and  distending  the  interlobular  connective 
t  issue. 

The  right  anterior  and  middle  lobes  were  con- 
gested and  solid.  The  left  anterior  lobe  was  con- 
gested, but  floated  in  water.  The  substance  of  all 
the  lobes  was  closely  filled  with  grey  tubercles,  about 
t  he  size  of  small  shot,  with  opaque  yellowish  centres. 

There  was  considerable  emphysema  of  the  tissues 
in  the  dorsal  mediastinum. 

Bronchial  Glands,  Infra-trachcal  Glands. — Showed 
no  tubercles. 
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■  Mediastinal    Glands. — Were    extremely    soft    and 

discoloured,  and  contained  gas.  In  some  of  them 
four  or  five  faintly  yellow  tubercles,  about  the  size 
of  a  millet  seed,  could  be  seen  ;  in  the  others  no 
tubercles  were  visible. 

Pharynx,  Larynx. — Appeared  normal. 

Parotid  Glands. — In  the  leftpavotid  salivary  gland  there 
were  four  opaque  pinhead  tubercles,  and  three  similar 
tubercles  in  the  lymphatic  gland. 

The  right  parotid  salivary  and  lymphatic  glands  ap- 
peared normal. 

Posterior    Pharyngeal    Glands. — Were    congested     and 
contained  numerous  minute  opaque  foci. 
Intestines. — Appeared   normal. 

Mesenteric  Glands. — -Were  soft  and  cedematous,  and  a 
few  minute  opaque  tubercles  could  be  seen  in  each. 


Various  Lymphatic  Glands  : 

Gluteal,  Ischialic,  Popliteal,  Axillary,  Submaxillary, 
Lumbar,  Iliac,  Precrural,  Supramammary,  Sacro- 
iliac, Gozliac. — Each  contained  a  few  opaque, 
yellowish  tubercles,  varying  in  size  ii|>  t'»  that  of  a 
pin's  head. 

Microscop ical  Exa m i nalio n . 
Liver  (grey  tubercle). — A  few  tubercle   bacilli. 

Udder. — No  tubercle  bacilli. 

Mesenteric  Gland  \ 

Ischialic  Gland      J-  Moderate  number  of  tubercle  bacilli. 

Thoracic  Gland     J 

Right  Bronchial  Gland  )    Numerous  tubercle 

Gland  at  Entrance  to  Thorax   J        bacilli. 


2  F  2 
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LIST  OF  GUINEA  PIGS  INOCULATED  WITH  MILK  OF  COW  300. 
Dose  of  milk  in  each  cask  :    5  cc  (not  centrifucalised). 


Duration  of  Life 

Date. 

Number  of 
Guinea-pig. 

in  Days. 

Killed 
or  Died. 

Result, 

Intraperi 

Subcu- 

toneal. 

taneous. 

September  1st  1905, 

(before   inoculation   of 
Cow.) 

1660  \  K  ., 

1661  ihl  • 

1663  }LH" 

!»}« 

S}R.H. 

36 
39 

39 

39 
39 
39 

K 
D 
K 
K 
K 
K 

Healthy 

No  tuberculosis. 

Healthy 

Healthy. 

Healthy. 

Healthy. 

39 

K 

Healthy. 

39 

K 

Healthy. 

September  9th,  1905, 

I68n 
Lr.f. 

1682  J 

41 

K 

Small  local  lesion  :     tuberculosis  of 

(7    days    after    inocu- 

inguinal     and      portal      glands : 

lation) 

numerous  T.B.  in  both  latter. 

25 

D 

No  tuberculosis. 

1683  \r  „ 

1684  fUti- 

41 

K 

No  tuberculosis. 

5 

D 

No  tuberculosis. 

1685  \T  T 

1686  |U±- 

31 

D 

No  tuberculosis. 

41 

K 

Tuberculosis    of    omentum,    spleen, 

liver  and  many  lymphatic  glands  : 

T.B.  found  in  a  lumbar  gland. 

1687  )RW 

1688  }KH" 

31 

1) 

No  tuberculosis. 

41 

K 

Small  local  lesion:  minute  point  in 

left  inguinal  gland  :  sternal  gland 

caseous  (T.  B. ) 

September  18th  1905, 

1693  ) 

7 

D 

A  few  T.B   were  found  in  the  local 

(16   days   after   inocu- 

[r.f. 

lesion  :  inguinal  glands  normal. 

lation) 

1694  J 

19 

D 

No  tuberculosis. 

1695  \T  „ 

1696  J  LlH- 

42 

K 

No  tuberculosis. 

7 

D 

No  tuberculosis. 

1697  U   F 

1698  J  ,J  *' 

42 

K 

No  tuberculosis. 

42 

K 

Tuberculosis  of  omentum,  spleen  and 

liver  ;  many  lymphatic  glands  ex- 

tensively caseous  :  T.B.  in  spleen, 

omental  and  portal  glands. 

1699^ 

Ir.h. 

42 

K 

Local    lesion :    right    inguinal    and 
portal  glands  were  caseous:  T.B. 

1700  J 

in  portal  gland. 

19 

1) 

No  tuberculosis. 

September  23rd  1905, 

1709"] 

38 

D 

Local    ulcer :    inguinal,    portal  and 

(21    days   after    inocu- 

Ir.f. 

coeliac   glands   caseous    (T.B.)  :  3 

lation) 

tubercles  in  spleen  (T.B.) 

1710J 

40 

D 

General  tuberculosis. 

1711) 

77 

D 

General  tuberculosis  :  lungs  slightly 

Il.h. 

affected. 

1712  J 

73 

1) 

General  tuberculosis. 

1713) 

70 

D 

General    tuberculosis  :    lungs     only 

Il.f. 

slightly  affected. 

1714J 

14 

1) 

No  tuberculosis. 

1715^ 

-li.H. 
171(J 

42 

I) 

Small    local    lesion  :     caseation    of 

right  deep  inguinal  and  iliac  glands 

T.  15.  in  both.) 

79 

K 

No  tuberculosis. 

September  30th  1905, 

17191  .    p 

1720  f  R1- 

62 

D 

( ten  era!  tuberculosis. 

(28   days  after   inocu- 

32 

1) 

General  tuberculosis. 

lation) 

17'-'  ll   H 
1722  |  ''■"• 

60 

1) 

t  leneral  tuberculosis. 

33 

I) 

Slight  tuberculosis. 

17^31 

01 

I) 

General  tuberculosis  :  two  tubercles 

L.K. 

in  lungs. 

1 724  J 

66 

1) 

(  leneral  tuberculosis. 

1 725  j 

-R.  II. 

1726  J 

32 

1) 

Carcass   partly    eaten:    sternal    and 

right  axillary    glands    were    case- 
ous :  T.B.  in  former. 

32 

I) 

<  ieneral  tuberculosis. 

October  2nd  1905, 

'727  |  ,,  ,, 
172S  }KI- 

39 

1) 

Slight  tuberculosis. 

(30  days  after  inocu- 

26 

1) 

Carcass  eat  en. 

lation) 

1729  i,    ,, 

1730  | ■''•"■ 

5G 

1) 

breneral   tuberculosis:  not  severe. 

13 

1) 

( reneral  1  uberculosia. 

1731  | 

1732  /' 

57 

D 

(ieneral  tuberculosis. 

39 

1) 

( Ieneral  tuberculosis. 

1733  |,,  ,, 

1731  jI,H- 

29 

1) 

i  arcass  eaten 

12 

D 

(ieneral  tuberculosis. 
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VIRUS  B   VII. 


May  24,  1904. 


MESENTERIC  GLANDS. 


Several  tuberculous  mesenteric  glands  were  sent.  One  large  gland  was  entirely  caseous  and 
softened.  The  others  contained  caseous  nodules  of  various  sizes  which  were  either  soft  in 
the  centre  or  gritty  on  section. 
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CALF    236. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VII.,  through  Guinea-Pig  1017. 

Date— February  14th.  1005. 

Dose — 50  milligrammes. 

Age — 11  weeks. 

Killed — Dying,  March  20th,  1905.     34  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  February  14th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken- 
ing, 3  in.  by  2  in.  ;  the  left  prescapular  gland  measured 
3  in.  in  length. 

On  March  2nd,  1905,  the  tumour  attained  its  maximum  ; 
it  was  slightly  raised,  pear-shaped  in  outline  and  measured 
5  in.  from  above  downwards  by  2|  in.  in  greatest  width  ; 
the  prescapular  gland  was  4  in.  in  length  and  a  prepectoral 
gland  was  slightly  enlarged  ;  on  March  15th  the  latter 
gland  became  the  size  of  a  marble. 

The  calf  showed  no  obvious  signs  of  ill-health  until 
March  Gth,  1905,  20  days  after  inoculation,  when  the 
respirations  were  noticed  to  be  slightly  increased  in 
frequency;  for  four  days  previous  to  this  the  coat  was 
somewhat  rough. 

The  respirations  gradually  became  quicker  and  more 
laboured  and  the  calf  began  to  lose  flesh  and  strength. 


On  March  19th,  1905,  the  respirations  were  sixty-eight 
per  minute  and  very  laboured,  and  the  calf  was  too  weak 
to  rise  from  the  ground.  On  the  next  day  it  was  much 
weaker  and  was  obviously  dying  when  killed. 

Weights. 

The  calf  was  weighed  first  a  week  after  inoculation  ; 
from  February  21st  to  March  7th  (14  days)  there  was  a 
loss  in  weight  of  2  lbs.  ;  subsequently  the  loss  in  weight 
was  more  rapid,  20  lbs.  in   13  days. 

qrs.  lbs. 

February  21st,  1905  -  -  -  -     3  10 

March  7th,  1905  -  -  -  -     3  14 

March  14th,  1905  -  -  -  -  -  3  9 

March  20th,  1905  -     2  22 


Loss  in  weight. — 22  lbs. 
Average  loss  per  ivsek. 


-5-7  lb3. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

^Carcass. — In  poor  condition. 

Loci'  Lesion. —  In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  small  tumour  (4  in.  by  2  in.  by 
1  in.),  which  weighed,  with  the  skin  and  muscles  to  which  it 
was  adherent,  about  5  ozs.  On  section  it  was  composed 
of  the  usual  pinkish  yellow  caseo-necrotic  tissue,  showing 
in  the  central  part  little  cavities  filled  with  reddish  serous 
fluid.  The  skin  was  infiltrated  with  caseous  tubercles 
only  in  the  deeper  layers.  The  superficial  muscles  were 
studded  with  caseous  tubercles,  and  showed  at  one  part  a 
wedge  of  dense  caseous  tissue  continuous  with  the  centre 
of  the  local  tumour. 

Between  the  local  tumour  and  the  prepectoral  glands 
there  was  a  caseous  lymphatic  vessel,  the  thickness  of  a 
eedarwood  pencil. 

Lift  Prescapular  Cland. — Weighed  about  2\  ozs  and 
measured  2|  in.  by  I!  in.  by  1!  in.  On  section,  except 
for  a  small  patch  in  the  centre  of  firm  translucent  tissue 
Studded  with   caseous  tubercles,  it  consisted  throughout 

if  dense  pinkish  yellow  caseated  tissue. 

Prepectoral  Glands.  The  spherical  prepectoral  gland 
was  I  •  5  centimetre  in  diameter,  and  was  composed  of 

translucent  grey  tissue,  closely  studded  with  caseous  fur'. 

The  kidney-shaped  gland,  the  size  of  a  broad  bean, 
contained  numerous  shot    i/.<  I  caseous  tubercles. 

Cervical  'Hands.  —The  Lower  cervical  gland,  the  size  of 
a  small  bean,  WS  throughout.     A  gland  similar 


in  size,  in  the  middle  of  the  neck,  showed  half  its  substance 
dense  and  caseous,  and  in  the  rest  caseous  tubercles. 

Other  cervical  glands  on  the  left  side,  and  all  those  on 
the  right,  were  beset  with  caseous  tubercles. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  was  a  considerable  number  of  nodules,  ranging 
in  size  from  a  pin's  head  to  that  of  a  split  pea  ;  the 
larger  ones  were  somewhat  flattened  and  had  yellow 
centres  ;  into  some  of  the  nodules  haemorrhage  had 
occurred. 

Peritoneum. — The  peritoneum  covering  the  dia- 
phragm on  the  right  side,  and  the  serous  surface 
(in  contact  with  the  liver)  of  the  stomach  near  the 
oesophagus,  was  covered  with  an  eruption  of  "  mush- 
roomed "  nodules,  the  largest  3  millimetres  in 
diameter. 

Spleen. — Was  enlarged  and  firm  and  weighed  13  ozs. 
On  section  it  was  very  closely  packed  with  caseous 
tubercles,  the  largest  2  millimetres  in  diameter. 

Liver. — 3  lbs.  13  ozs.  Substance  was  closely 
beset  with  small  opaque  tubercles:  these  projected 
very  slightly  on  the  surface.  On  the  surface  of  the 
thin  left  lobe,  where  in  contact  with  the  stomach 
and  the  diaphragm,  there  were  numerous  projecting 
nodules  similar  to  those  on  the  diaphragm,  but 
smaller. 
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Portal  Glands. — Were  much  enlarged,  soft  and 
cedematous.  On  section  they  showed  in  the  cortices 
confluent  masses  of  caseating  tubercles. 

Gall  Bladder. — Distended  with  bile  :  showed  on 
the  mucous  surface  numerous  caseous  tubercles  and 
small  ulcers  ;  each  of  the  latter  was  covered  with  a 
little  mass  of  bile-stained  mucus. 

Kidneys. — Left  kidney  showed  on  the  surface 
numerous  tubercles  (from  eight  to  sixteen  on  the 
surface  of  each  large  lobule),  ranging  in  size  from 
a  mustard  seed  to  a  millet  seed  ;  the  tubercles  were 
caseous  in  the  centre,  and  were  seen  in  the  depth 
of  the  cortex  as  well  as  on  the  surface. 

The  right  kidney  showed  similar  tubercles. 

Suprarenal  Bodies. — In  the  cortex  of  each  there 
were  about  a  dozen  opaque  mustard  seed-sized 
tubercles. 

Thorax  : — 

Heart — There  was  one  tubercle  on  the  pericardium 
covering  the  aorta.  Under  the  pericardium  on  the 
left  ventricle  there  were  four  small  tubercles  ;  each 
appeared  to  have  originated  in  a  lymphatic  vessel. 
In  the  muscle  under  the  endocardium  of  the  left 
ventricle  there  were  two  small  tubercles,  and  under 
that  of  the  right  one. 

Pleura. — On  the  parietal  pleura  there  were  a  few 
small  flattened  nodules ;  these  occurred  in  the 
midst  of  slightly  hypertrophied  lymphatic  fringes, 
and  were  situated  chiefly  near  the  vertebral  column. 

There  were  a  few  small  tubercles  on  the  diaphragm, 
and  on  the  mediastinal  pleura. 

Lungs. — Were  diffusely  consolidated,  the  caudal 
lobes  and  the  cephalic  lobes  being  equally  affected ; 
the  surfaces  of  the  lungs  had  a  mottled  appearance 
The  substance  of  the  lungs  was  crowded  with  caseous 
miliary  tubercles.  On  section  the  lung  tissue  exuded 
frothy  oedema  fluid,  chiefly  from  the  large  bronchi. 
There  were  no  tubercles  in  the  fringes  around  the 
margins  of  the  lungs. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
was  enlarged  ;  the  cortex  was  closely  beset  with 
caseating  tubercles,  which  had  practically  every- 
where become  confluent ;  the  medulla  was  con- 
gested, and  showed  discrete  tubercles. 

The  glands  in  the  dorsal  mediastinum,  anterior 
to  the  latter,  were  similarly  affected. 

The  bronchial  glands  were  considerably  enlarged, 
and  slightly  more  severely  affected  than  the 
mediastinal. 

The  infra-trachcal  glands  resembled  the  medias- 
tinal. 


Ventral  Mediastinal  Glands. — Two  above  the  manu- 
brium sterni,  and  two  at  the  apex  of  the  heart,  were 
beset  with  caseous  tubercles. 

All  the  vertebral  glands  showed  caseating  tub<i 

Alimentary  Tract. 

Tongue. — Some  of  the  lymphoid  follicles  at  the  base 
of  the  tongue  and  in  the  pharynx  wen:  enlarged,  and  had 
yellow  centres. 

The  tonsils  contained  caseous  tubercles 

P/tarynx. — There  weiv  several  caseous  tubercles  in  the 
corrugated  mucous  membrane  in  the  vault  of  the  pharynx, 
and  there  were  four  in  the  wall  of  the  upper  portion  of  the 
oesophagus. 

Stomach. — The  solitary  lymphoid  follicles  in  the 
mucous  membrane  of  the  stomach  appeared  enlarged,  and 
on  section  showed  opaque  centres. 

Intestines. — The  long  Peyer's  patch  and  the  mucous 
membrane  around  it  were  closely  studded  with  caseous 
tubercles ;  as  the  anterior  end  was  approached  these 
got  fewer  and  fewer  in  number,  some  of  the  early  patches 
containing  only  one  or  two  tubercles. 

The  solitary  follicles  in  the  large  intestine  were  slightly 
enlarged,  and  appeared  to  have  opaque  yellow  centres. 

Bladder. — Under  the  mucous  membrane  there  win- 
three  pinhead -sized  tubercles. 

Trachea,  Larynx,  Brain,  Eyes. — Normal. 

Mammary  Gland. — Appeared  normal. 

The  following  lymphatic  glands  were  closely  beset  with 
discrete  caseous  miliary  tubercles  : — 

Parotid,  Submaxillary,  Pharyngeal,  Mastoid,  Axil- 
lary, Right  Prepectoral,  Bight  Prescapular,  Precrural, 
Popliteal,  Gluteal,  Ischiatic,  Oesophageal,  Pudic,  Iliac, 
Ilio-Sacral,  Lumbar. 

Cosliac  Glands. — Were  enlarged,  and  showed  caseating 
masses  and  discrete  tubercles. 

Right    Renal    Lymphatic    Gland. — Was    packed    with 
caseous  tubercles  tending  to  become  confluent. 
Several  ha?mo-lymph  glands  contained  tubercles. 

Microscopical  Examination. 

Hcemo-Lymph  Gland. — No  tubercle  bacilli. 

Left  Suprarenal  Body  \  Numerous  tubercle 
Bladder  J       bacilli. 

Tongue. — No  tubercle  bacilli. 

Heart. — A  few  tubercle  bacilli. 

Stomach. — Numerous  tubercle  bacilli. 

Large  Intestine. — No  tubercle  bacilli.         # 
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CALF  238. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VIL,  through  Guinea-Pig  1017. 

Date— February  14th,  1905. 

Dose — 50  milligrammes. 

Age — 11  weeks. 

Died — March  8th,  1905.     22  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
■of  the  neck  on  February  14th.  1905. 

Seven  days  later  there  was  a  firm  infiltrating  tumour 
3  in.  in  diameter  and  about  half  an  inch  in  greatest  thick- 
ness ;  the  left  prescapular  gland  measured  2  in.  in  length  ; 
a  prepectoral  gland  was  the  size  of  a  marble. 

On  March  2nd.  1905,  16  days  after  inoculation,  the 
tumour  was  more  prominent  and  measured  5  in.  by  4  in. 
in  superficial  area  :  the  prescapular  gland  was  about  3£  in. 
in  length.  On  this  date  the  animal's  coat  was  noticed  to 
be  '  staring,'  but  there  were  no  other  signs  of  ill-health, 


until  four  days  later,  when  the  respirations  were  observed 
to  be  distinctly  increased  in  frequency.  The  respirations 
rapidly  became  more  frequent,  and  on  the  morning  of  the 
8th  of  March  the  calf  showed  all  the  signs  of  acute  res- 
piratory distress  ;  during  the  day  the  dyspnoea  became 
more  urgent  and  the  calf  died  suddenly  in  the  afternoon. 

Weights. 

qrs.  lbs. 

February  21st,  1905  ...       3  3 

February  28th,  1905  3  3 

March  7th,  1905 3  0 

Loss  in  Weight. — 3  lbs. 


Temperature. 


February 

(4-  /9 24 


4/ 


40 


33 


38 


m 
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March 
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POST-MORTEM  EXAMINATION. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  elastic  tumour  which 
measured  5  in.  by  3|  in.  by  2  in.  On  removal  and  section 
it  was  found  to  contain  a  large  lenticular  cavity,  which 
replaced  the  greater  part  of  the  centre  of  the  tumour; 
the  walls  of  the  cavity  were  formed  by  pinkish  yellow 
caseo-necrotic  tissue,  rough  and  shreddy  on  the  internal 
surface  ;  the  cavity  was  filled  with  clear  reddish  serous 
fluid ;  both  the  skin  and  muscle  were  infiltrated,  the  skin 
at  one  point  showing  caseation  almost  up  to  the  surface. 
There  was  a  moderate  amount  of  oedema  and  conges- 
tion around  the  local  tumour. 

Left  Prescapular  Gland.— Weighed  about  2  ozs.,  and 
measured  2£  in.  by  If  in.  by  l|in.  On  section  it  consisted 
throughout  of  dense  pinkish  yellow  caseated  tissue. 

Left  Prepectoral  Glands.— The  rounded  prepectoral 
gland  measured  two-thirds  of  an  inch  in  diameter,  and 
was  very  hard.  On  section  it  resembled  the  prescapular 
gland.  The  kidney-shaped  prepectoral  gland  was  en- 
larged and  oedematouB,  and  showed  a  small  patch  of 
caseation  and  several  caseous  foci.  A  deeper  gland,  the 
size  of  a  pea.  was  indurated,  and  showed  early  foci  of 
caseation  in  the  cortex. 

Left  Cervical  Glands. — Near  the  mastoid  process  there 
were  two  glands;  one  was  greatly  enlarged,  firm,  and 
well  advanced  in  caseation  (less  than  the  prescapular); 
tin-  other  was  the  size  of  a  broad  bean,  and  beset  with 
caseous  foci.  Along  the  left  carotid  artery  there  was  a 
series  of  four  enlarged  indurated  glands,  the  largest  the 
size  of  a  filbert  ;  these  on  section  resembled  the  large 
-In id   near   the   mastoid. 

Abdomen  : — 

Omentum. — Tin-  omentum  had  on  its  inferior  sur- 
face a  considerable  number  of  grey  tubercles, 
the  size  of  pins'  heads. 


Spleen. — Weighed  6  ozs.,  and  was  very  little 
enlarged.  On  section  the  pulp  was  firm,  and  closely 
packed jwith  small  grey  tubercles. 

Liver. — Weighed  2  lbs.,  2  ozs.  ;  it  was  purplish  in 
colour,  and  evenly  and  closely  peppered  with  minute 
greyish  white  tubercles. 

Gall  Bladder. — Was  distended  with  bile,  and 
showed  on  the  mucous  surface  a  few  minute  tubercles. 

Portal  Glands. — Were  enlarged,  and  showed  in  the 
cortices  firm  grey  tissue,  speckled  with  minute  opaque 
foci. 

Kidneys. — Each  kidney  showed  on  the  surface,  as 
wrell  as  in  the  depth  of  the  cortex,  numerous  minute 
greyish  white  tubercles. 

Suprarenal  Bodies. — Had  a  few  minute  opaque 
tubercles  in  the  cortical  zones. 

Thorax  : — 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart. — On  the  endocardium  of  the  right  ventricle 
there  was  a  number  of  minute  pearly  tubercles,  the 
size  of  grains  of  sand  ;  there  were  one  or  two  similar 
tubercles  on  the  endocardium  of  the  left  ventricle. 
No  tubercles  were  seen  in  the  heart  muscle. 

Pleura. — Normal. 

Lungs. — The  lungs  were  heavy,  the  cephalic  lobes 
and  the  antero- ventral  portions  of  the  caudal  being 
completely  hepatised  ;  the  posterior  portions  of  the 
caudal  lobes  showed  an  earlier  stage  of  consolidation, 
the  cut  surfaces  exuding  frothy  oedema  fluid  from  the 
ii  ntres  of  the  alveoli ;  externally  the  caudal  lobes 
bore  the  impress  of  the  ribs. 

The  lung  tissue  was  everywhere  very  closely  besst 
with  minute  grey  tubercles. 
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The  bronchi  in  the  cephalic  lobes  were  plugged 
with  -whitish  muco-pus. 

Mediastinal  Glands. — Were  moderately  enlarged. 
On  section  they  showed  in  the  cortices  firm  grey  tissue 
permeated  with  a  fine  whitish  network  ;  the  medul- 
lary zones  were  congested. 

The  bronchial  and  peribronchial  glands  were 
similarly  affected. 

Tongue,  Pharynx,  etc. — The  mucous  membrane  of 
the  pharnx,  base  of  the  tongue,  and  larynx  showed 
a  few  very  early  foci. 

One  or  two  very  minute  grey  tubercles  were  seen 
also  on  the  mucous  membrane  of  the  trachea. 

Each  tonsil  showed  a  few  minute  whitish  specks. 

Small  Intestine. — One  or  two  minute  foci  were  seen  in 
almost  every  Peyer's  patch  in  the  small  intestine. 

Large  Intestine. — Normal. 

The  following  lymphatic  glands  were  examined,   and 
found  to  contain  numerous  discrete  greyish  w  hite  foci  : — 

Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac,  Ilio- 
Sacral,  Axillary,  Right  Prescapular,  Bight  Prepec- 
toral,  Submaxillary,  Retropharyngeal,  Parotid,  Gastric, 
Mesenteric,  Colic,  Ventral  Mediastinal. 


Coeliac  Glands,  Right  Renal  Gland.— W<  n  enlarged, 
firmer  than  normal,  and  showed  minute  opaque 
foci. 

Ischiatic  Glands. — Each  contained  one  or  two  small 
foci. 

Most  of  the  haemo-lymph  glands  examined  showed 
similar  foci. 

Eyes. — Normal. 

Testicles. — Normal. 

Microscopical  Examination. 

Left  Stiprarenal)    .  c       ,    ,       ,    ,      .„. 
Gall  Bladder    -)  A  fcw  tubercle  bacillK 

Small  Intestine  : — 

Tubercle  in  Peyer's  Patch. — Numerous  tubercle 
bacilli. 

Scraping  of  Mxicous  Membrane. — A   few  tubercle 

bacilli. 

Endocardium}  XT  ,   ,   „  ,    ,      .„. 

r  >  Numerous  tubercle  bacilli. 

Larynx     •     -J 

Pharynx.  A  few  tubercle  bacilli. 
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VIRUS   B   VIII 


May  24,  1904. 


MESENTERIC  GLAND. 


The  specimen  sent  was  an  enlarged  mesenteric  gland  from  an  adult  bovine ;  the  gland  was 
entirely  caseous,  softened,  and  slightly  gritty. 
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CALF  254. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VIII. 

Date— April  10th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  16  lbs.     [Age— 9k  weeks.] 

Died— April  29th,  1905.     19  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  10th,  1905. 

Nine  days  later  there  was  at  the  site  of  inoculation  a 
slightly  raised  firm  swelling  4  in.  by  3  in.  •  the  pre- 
scapular gland  on  the  same  side  measured  3  in.  in  length 
and  one  of  the  prepectoral  glands  was  slightly  enlarged. 

On  April  28th,  1905,  18  days  after  inoculation,  the 
respirations  became  suddenly  increased  in  frequency. 
Next  morning  the  breathing  was  more  rapid  and  there 
was  acute  respiratory  distress  ;  the  calf  lay  on  the  floor 
with  head  and  neck  extended  to  the  fullest  extent,  all 
the  accessory  muscles  of  respiration  being  brought  into 


action  ;    at  twelve  noon  the  calf  died  suddenly,  19  days 
after  it  was  inoculated. 

Weights. 
During  the  first  eight  days  there  was  a  gain  in  weight 
of  10  lbs.   ;    from  April  19th  to  April  29th  the  calf  lost 
13  lbs. 


April  11th,  1905  .... 

April  19th,  1905  .... 

April  25th,  1905  .... 

April  29th,  1905  • 

Loss  of  weight  on  the  initial  weight. — 3  lbs. 


qrs.  lbs. 
3     16 
3     26 
3     15 
3     13 


/O 


Temperature. 

Apr//, 
/s-  zo 


zs 


4* 


40 


3? 


38 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the 
loft  side  of  the  neck  there  was  a  plano-convex  swelling 
which  measured  \\  ins.  vertically,  3  ins.  from  before 
backwards,  and  1  in.  in  greatest  thickness.  On  section 
it  was  composed  of  rather  dark  reddish  yellow  juicy 
necrotic  tissue,  adherent  to  and  slightly  infiltrating  the 
superficial  muscles.  The  skin  was  firmly  adherent,  but 
showed  definite  infiltration  only  at  one  point. 

Left  Prescapular  Gland — Weighed  3  ozs.,  and  measured 
3 \  in.  by  2  J  in.  by  a  little  over  1  in.  On  section  it 
consisted  practically  throughout  of  dense  grey  trans- 
lucent tissue,  closely  penetrated  with  a  yellow  network 
of  caseation  ;  at  one  extremity  of  the  gland  a  small  patch 
of  cortex  showed  little  groups  of  grey  tubercles  in  a  very 
early  state  of  caseation. 

Right  Prescapular  Gland. — Was  congested  and  cedema- 
tous,  and  showed  in  the  cortex  fairly  numerous  caseous 
foci,  each  of  which  was  surrounded  by  a  zone  of 
congestion. 

Left,  Prepectoral  Gland". — The  spherical  prepectoral  gland 
red  about  2  centimetres  in  diameter.  On  section 
it  v\.  i    and  caseating  throughout. 

Two  deeper  prepectoral  glands  showed  a  few  minute 
caseous  foci. 

Right  Prepectoral  Glands. — Contained  each  a  few  minute 

mi  -  foci. 

Cervical  Glands. — Two  superior  cervical  glands  on  the 
left  side  and  a  gland  two  inches  posterior  to  the  larynx 
were  slightly  enlarged,  and  showed  part  of  their  cortex 
composed  of  firm  greyish-red  tissue  in  a  state  of  early 
•  i  •  ition ;  in  other  parts  of  the  glands  there  were  scattered 
mi..'  pub  foci. 


Other  cervical  glands  on  the  left  side,  and  all  those  on 
the  right,  contained  a  few  minute  congested  caseous  foci. 
Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  pinhead-sized  tubercles. 

Spleen. — Weighed  8£  ozs.  No  tubercles  on  the 
surface  ;  on  section  the  pulp  was  soft  and  dark  red  ; 
a  few  very  small  tubercles  could  be  seen  sparsely 
scattered  throughout,  and  close  examination  revealed 
some  grey  points,  which  may  have  been  early 
tubercles. 

Liver. — Was  enlarged,  pale,  and  soft ;  the  substance 
was  closely  beset  with  minute  grey  tubercles,  many 
of  which  were  barely  visible  to  the  naked  eye. 

Portal  Glands. — Were  enlarged  and  cedematous, 
and  showed  on  section  small  grey  areas,  irregular  in 
outline,  made  up  apparently  of  groups  of  small 
tubercles. 

Gall    Bladder. — Normal. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
scattered  very  minute  grey  tubercles. 

The  right  kidne}'  was  similarly  affected. 

Suprarenal  Bodies. — Normal  to  the  naked  eye. 
Thorn  i-  : 

The  pleural  cavities  contained  a  few  cubic  centi- 
metres of  clear  serous  fluid. 

The  fringes  along  the  margins  of  the  ribs,  and 
around  the  margins  of  the  tendon  of  the  diaphragm, 
were  congested  and  perhaps  slightly  hypertrophied  ; 
in  some  of  them  minute  grey  granules  could  be  seen 
and   felt. 

Heart.— There  were  numerous  petechial  points  of 
hemorrhage  in  the  muscle  substance.  On  the 
endocardium  of  the  right  ventricle  there  were  several 
minute  pearly  grey  tubercles. 


^ 


i 


241 


Lungs. — The  lungs  were  extensively  consolidated, 
;he  cephalic  lobes  and  the  greater  portions  of  the 
caudal  lobes  being  dark  red,  heavy,  and  quite  airless  ; 
-the  posterior  parts  of  the  caudal  lobes  were  diffusely 
congested,  and  exuded  from  their  cut  surfaces  frothy 
blood-stained  oedema  fluid.  The  lung  tissue  was 
closely  beset  throughout  with  minute  grey  tubercles 
few  of  which  exceeded  05  millimetres  in  diameter. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  ;  the  caudal  gland  showed 
the  cortex  composed  of  firm  grey  translucent  tissue 
in  a  state  of  very  early  caseation  ;  the  other  glands 
were  similar,  but  perhaps  slightly  more  advanced 
in  caseation. 

Bronchial  Glands,  Infra -tracheal  Glands. — Were 
enlarged,  and  resembled  on  section  the  dorsal  medias- 
tinal glands. 

Tonsils. — Several  of  the  tonsillar  crypts  contained 
soft  yellow  secretion,  but  there  were  no  definite  tubercles 
in  the  substance. 

The  mucous  membranes  of  the  pharynx,  larynx,  and 
trachea  were  normal  to  the  naked  eye. 


Intestines. — Mucous  ineinuranc  congested  ;  no  tubercles 
were  seen. 

Gastric    Glands,    Mesenteric    Glands,    Colic    Glands. — 
Showed  in  a  few  instances  suspicious  grey  foci. 
Urinary  Bladder,  Testicles,  Eyes.  —Normal. 
Various  Lymphatic  Glands  : 

Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac,  /'■">- 
Sacral,  Submaxillary,  Pharyngeal,  Parotid,  Ventral. 
Mediastinal,  Axillary. — Contained  each  a  few  minute 
caseous  foci,  many  just  tnacroseopically  visible  ; 
most  of  the  larger  foci  were  congested  around  the 
periphery. 

Renal  Gland,  Lumbar  Glands.  ( 'onlained  aumeroul 
very  small  caseous  tubercles. 

Coeliac  Glands. — Were  oedematous,  and  showed 
some  minute  grey  points  (tubercles). 

Microscopical   Examination. 
Precrural  Gland. — Moderate  number  of  tubercle  bacilli 
Liver,  Spleen. — A  few  tubercle  bacilli  seen. 
Kidney,  Heart,   Tonsil,  Bone  Marrow,   Rib,    Femur. — 
No  tubercle  bacilli. 
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CALF  256. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B    VIII. 

Date— April  10th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  16  lbs.     [Age— 9i  weeks.] 

Died— May  ISth,  1905.     37  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  10th,  1905. 

Nine  days  later  there  was  a  slightly  elevated  firm 
tumour  measuring  3i  in.  by  3  in.  ;  the  left  prescapular 
gland  was  about  2h  in.  in  length  ;  a  prepectoral  gland 
on  the  same  side  was  the  size  of  a  large  marble. 

On  May  2nd.  1905,  22  days  after  inoculation,  the 
tumour  had  attained  a  very  large  size  ;  it  was  prominent, 
firm  and  extended  into  the  dewlap  and  measured  7  in. 
from  above  downwards  by  4  in.  in  greatest  width  :  the 
prescapular  gland  was  much  enlarged  and  measured  4J 
in.  in  length  :  the  prepectoral  gland  was  the  size  of  a 
walnut  ;  on  this  date  signs  of  illness  were  first  observed, 
the  coat  was  rough,  the  rate  of  respiration  was  slightlv 
incroased  and  the  calf  seemed  to  be  losing  flesh. 

The  tumour  showed  no  further  increase  in  size,  and 
became  somewhat  pendulous  ;  the  skin  over  it  remained 
intact. 


The  respirations  gradually  became  more  frequent  (rate 
on  May  10th  60  per  minute)  and  more  and  more  laboured  : 
there  was  frequent  cough,  and  the  calf  gradually  lost 
appetite,  flesh  and  strength,  and  died  on  May  18th,  1905, 
37  days  after  inoculation. 


Weights. 

From  April  11th  to  April  19th,  1905,  there  was  a  gain 
in  weight  of  5lbs.  ;  from  April  19th  to  May  17th  1905 
the  calf  lost  31  lbs. 


April  11th,  1905 

April  19th,  1905 

Mav  2nd,  1905    .... 

May  10th,  1905 

May  17th,  1905 

Loss  in  weight  on  the  initial  weight. — 20  lbs. 


qrs. 

lbs. 

3 

16 

3 

21 

3 

16 

3 

6 

2 

24 

Temperature. 


April 


rt*y 


to 


/s 


20 


25 


30 


IO 


41 


40 


39 


38 


•i. 


=zzzt 

ii 


Pi 
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POST-MORTEM    EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck,  extending 
into  the  loose  tissues  under  the  trachea,  there  was  a  tumour 
measuring  6£  in.  by  4  in.  by  If  in.  On  section  it  consisted 
of  the  usual  necrotic  tissue,  and  contained  in  the  upper  half 
•in  irregular  cavity  filled  with  blood-stained  serous 
i]  n id  ;  the  cavity  was  crossed  by  fibrous  trabecule,  and 
its  walls  were  formed  by  soft  masses  of  necrosed  tissue. 
The  skin  opposite  one  part  of  this  cavity  showed  caseous 
deposit  right  up  to  the  surface,  and  was  on  the  point 
of  breaking  down  ;  elsewhere  the  skin  was  firmly  adherent, 
and  studded  with  congested  caseous  tubercles;  the 
muscles  under  the  tumour  were  fibroid,  and  beset  for  a 
depth  of  half  an  inch  with  small  yellow  caseous  nodules. 

Left  Prescapular  Gland. — Weighed  o\  ozs.,  and  measured 
I  in.  by  2  in.  by  2  in.  On  section  the  greater  part  of  the 
1  ortex  was  composed  of  dense  pinkish  yellow  caseated 
tissue;  .it  tin-  upper  extremity  of  the  gland  the  cortex 
showed  grey  translucent  tisMie  in  a  state  of  early  caseation. 

Right  Prescapular  (Hand. — Contained  numerous  discrete 
t  ing  nodule-. 

Prepectoral  Glands. — On  the  left  side  the  Bpherical 
gland  was  2  centimetres  in  diameter,  and  was  firm, 
yellow,  and  caseous  throughout  ;  the  kidney-shaped 
gland  showed  a  firm  grey  patch  with  a  fine  caseous  network 
and  discrete  oaseating  nodule-. 

The  prepectoral  glands  on  the  right  side  contained 
discrete  caseating  nod  . 


Cervical  Glands. — The  left  upper  cervical  gland  was 
enlarged,  and  in  one  half  dense  and  caseating ;  in  the  rest 
there  were  discrete  caseating  nodules.  The  left  lower 
cervical,  the  size  of  a  walnut,  consisted  throughout  of 
dense  yellow  caseated  tissue.  A  small  gland  attached  to 
the  capsule  of  the  latter  showed  more  than  half  of  its 
substance  in  a  similar  condition.  Other  cervical  glands 
contained  caseating  nodules,  as  in  the  peripheral  glands. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  was  a  moderate  number  of  firm  lenticular  caseat- 
ing nodules,  the  largest  about  5  millimetres  in  dia- 
meter ;  they  were  loosely  attached,  and  many  were 
hsemorrhagic. 

Spleen. — Weighed  12  ozs.  On  section  firm,  pulp 
crowded  with  yellow  caseating  nodules  with  con- 
gested margins,  the  largest  about  25  millimetres  in 
diameter. 

Liver. — Showed  on  the  surface  fairly  numerous 
grey  tubercles  with  yellow  centres:  some  of  these 
were  slightly  raiBed  above  the  surface  and  flattened 
out  (one  measured  3  millimetres  across),  but  the 
majority  were  situated  just  under  the  capsule,  or 
were  dimly  seen  in  the  depth.  On  section  tubercles 
ranging  in  size  from  a  mere  point  up  to  about  1 
millimetre  in  diameter  were  evenly  distruted  through- 
out the  substance. 
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Gall  Bladder. — Under  the  mucous  membrane  there 
were  fairly  numerous  yellow  tubercles,  the  largest 
the  size  of  a  millet  seed. 

Portal  Glands. — Were  enlarged  and  showed  through- 
out the  cortices  grey  nodular  masses  in  a  state  of 
early  caseation. 

Kidneys. — The  left  kidney  contained  in  the  cortex 
fairly  numerous  grey  tubercles,  with  opaque  yellow 
centres,  ranging  in  size  from  about  0\5  to  1*5  milli- 
metre in  diameter. 

The  right  kidney  resembled  the  left. 

Suprarenal    Bodies. — The    left    suprarenal     body 
showed  in  the  cortex  one  minute  grey  tubercle. 
The  right  suprarenal  appeared  normal. 

Thorax  : 

Heart. — On  the  pericardium  covering  the  aorta 
there  were  two  small  tubercles  contained  in  soft 
reddish  vegetations.  Heart  muscle,  and  valves  were 
normal. 

Pleura. — Along  the  margins  of  the  ribs  the 
lymphatic  fringes  were  in  places  congested,  and 
perhaps  slightly  hypertrophied ;  they  showed  here 
and  there  a  few  grey  tubercles  ;  a  few  similar  tubercles 
were  seen  on  the  diaphragm  and  pleural  surface  of  the 
pericardium. 

Lungs. — The  cephalic  lobes,  the  right  middle  lobe, 
and  the  antero-ventral  portions  of  the  caudal  lobes 
had  a  bluish- black  colour,  and  were  practically 
completely  airless ;  the  rest  of  the  caudal  lobes 
showed  diffuse  patches  of  consolidation,  and  had  a 
blotchy  appearance  on  the  surfaces  ;  the  tissue  of  the 
lungs  was  closely  packed  with  grey  tubercles,  mostly 
about  1  millimetre  in  diameter  ;  all  the  tubercles  were 
opaque  and  yellow  in  the  centre. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
showed  a  moderate  degree  of  enlargement  (weight 
2\  ozs.).  On  section  the  cortices  were  composed  of 
firm  grey  tissue  penetrated  with  a  fine  yellow  network 
of  caseation ;  the  medullae  were  congested  and 
contained  discrete  tubercles. 

Bronchial  Glands. — Were  similarly  affected. 


An  infra-trachcal  gland  was  reddish  grey  on  seotion 
and  studded  with  caseous  foci ;  two  Other  small  glands 
contained  discrete  caseating  nodules. 

Tonsils. — Showed  cascating  nodules,  sonic  softened  in 
the  centre. 

Pharynx. — The  mucous  membrane  in  tin-  vault  oi  lie 
pharynx  contained  yellow  caseous  tubercles  ;  there  wen 
similar  tubercles  on  the  upper  surface  of  the  soft 
palate  and  under  the  pharyngeal  mucous  membrane 
around   the   epiglottis. 

Trachea. — Distributed  throughout  the  whole  length 
were  slightly  raised  congested  caseous  tubercles. 

Small  Intestine. — The  long  Peyer's  patch  contained 
fairly  numerous  pinhead-sized  caseous  tubercles;  in 
other  parts  of  the  intestine  they  were  sparsely   Bcattert  'I 

Large  Intestine. — Appeared    normal. 
Eyes,  Testicles. — Normal. 

Bladder. — There  was  a  small  tubercle  under  tin-  muooue 
membrane. 

Various  Lymphatic  Glands  : 

Cozliac. — The  largest  was  firm,  grey,  and  in  ;i 
state  of  early  caseation  ;  others  were  not  so  severely 
affected,  containing  more  or  less  discrete  caseating 
tubercles. 

Lumbar. — In  the  lumbar  glands  there  were  caseat- 
ing nodules,  becoming  confluent. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pvdic, 
Iliac,  Ilio-Sacral,  Gastric,  Mesenteric,  Colic,  Ventral 
Mediastinal,  Submaxillary,  Parotid,  Retropharyngeal. 
Axillary. — Contained  numerous  discrete  caseating 
nodules,  up  to  about  2   millimetres  in  diameter. 

The  hsemo-lymph  glands  near  the  right  preseapular 
gland  showed  caseous  tubercles. 

Microscopical  Examination. 
Gall  Bladder        ~\ 
Urinary  Bladder  }Numer™8  tubercle  bacilli. 

™       .,     IVery  numerous  tubercle  bacilli. 
Tonsil    J       J 

Suprarenal  Body. — Two  tubercle  bacilli. 
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VIRUS   B  IX. 


June  21,  1904. 


MEDIASTINAL  GLANDS. 


The  specimens  were  taken  from  a  cow  apparently  in  good  health  when  killed.  The  carcass 
was  in  good  condition.  The  lung  showed  slight  evidence  of  tuberculosis,  mainly  pleural. 
The  mesenteric  glands  contained  highly  calcareous  irregular  nodules.  A  mediastinal 
gland  was  greatly  enlarged  and  showed  one  caseous  gritty  mass  and  numerous  large  yellow 
nodules.     The  iliac  glands  were  affected. 
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CALF  242. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX. 

Date— March  6th,  1905. 

Dose — 50  milligrammes. 

Weight— 1  cwt.,  0  qr.,  3  lbs.     [Age— 11^  weeks.] 

Killed— When  ill,  April  18th,  1905.     43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  March  6th,  1905. 

On  March  16th,  1905,  10  days  after  inoculation,  there 
was  a  firm  tumour  measuring  5  in.  by  3  in.  by  a  little  over 
1  in.  thick  ;  the  left  prescapular  gland  was  enlarged  and 
measured  3i  in.  in  length  ;  a  prepectoral  gland  was 
slightly  enlarged. 

On  March  22nd,  1905,  the  tumour  had  become  very 
large  and  prominent  and  partially  concealed  a  much 
enlarged  prescapular  gland. 

On  March  30th  the  local  lesion  and  the  gland  formed  a 
huge  heavy  prominent  and  somewhat  pendulous  mass, 
measuring  7  in.  from  above  downwards  and  7  in.  from 
before  backwards.  During  the  rest  of  the  experiment 
the  tumour  showed  no  alteration  in  size  ;  it,  however, 
became  more  pendulous  and  a/ppeared  to  be  undergoing 
•softening. 


There  was  a  gradual  onset  of  illness.  On  March  30th, 
1905,  24  days  after  inoculation,  the  coat  was  noticed  to 
be  staring,  and  shortly  afterwards  the  rate  of  respiration 
became  increased.  The  illness  then  followed  much  the 
same  course  as  in  other  calves  inoculated  with  50  milli- 
grammes of  culture.  The  respirations,  however,  were  never 
frequent,  but  towards  the  end  of  the  experiment  were 
somewhat  laboured  and  jerky.  When  killed  the  animal 
was  ill,  and  would  probably  not  have  lived  many  days 
longer. 


Weights. 


March  7th,    1905  .... 
March  14th,  1905 

March  21st,  1905  .... 

April  18th,    1905  - 

Loss  in  weight  on  the  original  weight — 11  lbs 


cwt.  qrs.  lbs. 

3 

9 

0 

20 


Temperature. 
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April 
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POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  very  large  pendulous  tumour,  which  measured  7  in. 
vertically,  6  in.  from  before  backwards,  and  about  3  in. 
in  greatest  thickness,  and  which  weighed  with  the  skin 
and  muscle  to  which  it  was  attached,  2J  lbs. 

On  section  it  was  composed  of  pinkish  yellow  juicy 
necrotic  tissue,  beset  with  haemorrhagic  foci ;  in  the  centre 
of  the  tumour  there  was  a  cavity  3  in.  by  2  in.  by  2  in. 
rilled  with  clear  reddish  serous  fluid,  the  internal  surface 
of  which  showed  soft  shreds  and  masses  of  necrotic  tissue. 
The  skin  was  greatly  thickened,  and  was  closely  beset  with 
congested  caseous  tubercles  ;  over  the  centre  of  the  tumour 
the  external  layers  of  the  skin  were  fissured  and  necrosed. 
The  muscles  under  the  tumour  were  dense  and  fibroid,  and 
infiltrated  with  caseous  nodules. 

The  1  issues  around  the  tumour,  especially  in  the  dewlap, 
were  a;d<matous. 

Left  Prescapular  Gland. — Lay  in  a  depression  on  the 
posterior  surface  of  the  tumour ;  it  was  not,  however, 
adherent  to  it.  On  section  it  was  composed  throughout 
of  very  dense  yellow  caseated  tissue,  mottled  with 
hemorrhagic  foci  ;    the  capsule  was  greatly  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
ill'-  left    -id.  red    I]  in.  in  diameter;   on  section  it 

mbled  the  prescapular.  A  deeper  gland,  £  in.  in 
diameter,  was  similar  on  section.  A  third  gland  (on  the 
first  rib)  was  oedematous,  and  showed  a  caseating  patoh 
in    one   part  of  the  cortex. 

'  The     right    prepectoral     glands    contained    caseating 
nodules. 


Cervical  Glands. — On  the  left  side  two  of  the  lower 
cervical  glands  were  enlarged.  On  section  they  showed 
firm  grey  translucent  tissue,  beset  with  whitish  foci. 

Other  cervical  glands  contained  caseating  nodules. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  was  a  considerable  number  of  loosely  attached 
lenticular  nodules,  the  largest  6  to  7  millimetres 
in  diameter ;  the  nodules  had  yellow  centres  and  grey 
translucent  margins.  There  Avere  also  numerous 
small  clusters  of  grey  granules  in  slightly  hyper- 
trophied  lymphatic  fringes. 

Peritoneum. — On  the  parietal  peritoneum,  near  the 
spleen,  there  were  two  or  three  flattened  nodules 
similar  to  those  on  the  omentum. 

Spleen. — Weighed  14  ozs.  On  the  convex  surface 
there  was  a  fiat  lenticular  growth ;  on  section  the 
pulp  was  crowded  with  yellow  caseating  nodules, 
ranging   from  about  1*5  to  3  millimetres  in  diameter. 

Liver. — On  the  suspensory  ligament  there  were 
numerous  tubercles,  mostly  small,  but  some  the 
size  of  a  wheat  grain.  The  liver  was  enlarged,  pale 
and  soft ;  the  substance  showed  moderately  numer- 
ous tubercles,  ranging  in  size  from  a  point  just  visible 
to  the  naked  eye  to  about  2  millimetres  in  diameter. 
On  the  surface  many  of  the  tubercles  projected 
under  the  capsule,  some  on  the  convexity  being 
considerably  Battened  and  "mushroomed"  (largest 
5  millimetres  in  diameter). 


(lull,      Bladder. — Under     the     mucous 
th  re  was  a  pinhead-sized  tubercle. 


membrane 
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Portal  Glands.— Were  enlarged  and  oedematous, 
They  showed  in  the  cortices  nodular  masses  of  grey 
tissue,  studded  with  whitish  foci. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
sparsely  scattered  grey  tubercles,  with  opaque 
centres,  the  largest  not  exceeding  1'5  millimetres, 
the  smallest  just  microscopically  visible. 

The  right  kidney  showed  similar  tubercles. 

Suprarenal  Bodies. — Normal. 
Thorax  : — 

Umrt. — Under  the  pericardium  of  the  right  ven- 
tricle there  was  a  caseating  nodule  ( 10  by  5  millimetres) 
embedded  in  the  muscle  substance.  There  were 
a  few  small  tubercles  in  the  midst  of  congested 
vegetations  on  the  pericardium  covering  the  great 
vessels. 

Endocardium  normal. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
numerous  clusters  of  pinhead-sized  grey  tubercles  ; 
there  were  also  scattered  about  a  few  lenticular 
nodules. 

There  were  similar  tubercles  and  nodules  on  the 
pleural  surface  of  the  diaphragm,  and  on  the  pleura 
covering  the  pericardium. 

Lungs. — The  lungs  contained  moderately  numerous 

nodules,  fairly  evenly  distributed.     They  ranged  in 

size  from  a  mere  point  to  that  of  a  small  pea,  and 

had  yellow  centres  and  translucent  margins  ;    except 

on  the  dorsal  surfaces  of  the  caudal  lobes  they  caused 

subpleural  projections.     The  right  cephalic  and  right 

middle    lobes  showed  large  areas   of    consolidation : 

in  the  other  lobes  there  were  irregular  red  patches 

s  irrounding  single  nodules  or  affecting  small  lobules. 

i 

Thoracic  Glands. — In  the  dorsal  mediastinum 
there  was  a  chain  of  enlarged  glands,  weighing 
together  5£  ozs.  ;  the  long  mediastinal  gland  alone 
weighed  a  little  over  2  ozs.  On  section  the  cortex 
of  each  gland  was  firm,  grey,  and  mottled  with  yellow 
streaks  and  foci  of  caseation. 

The  bronchial  glands  were  much  enlarged  (left 
weighed  about  2  ozs.).  On  section  they  resembled 
the  mediastinal. 

An  infra- tracheal  gland  was  enlarged,  and  similar 
on   section. 

A  small  oedematous  gland  near  the  latter  contained 
two  or  three  caseating  nodules. 

Tonsils. — Contained  each  one  or  two  caseating  nodule?. 

Pliarynx. — In  the  corrugated  mucous  membrane  at  the 
vault  of  the  pharynx  there  were  a  few  small  softensd 
nodules. 


Trachea. — The  mucous  membrane  of  the  anterior 
part  showed  slightly  projecting  caseating  nodules,  tin;  size 
of  wheat  grains. 

Intestines. — The  long  Peyer's  patch  contained  a  modera t  <> 
number  of  soft  yellow  foci,  the  size  of  millet  needs;  a 
few  similar  foci  were  seen  in  the  Peyer's  pat  dies  in  the 
anterior  part,  but  none  in  the  middle  portions. 
x  Large  Intestine. — The,  lymphoid  follicles  in  the  first 
part  of  the  colon  were  enlarged  and  had  yellow  centres. 

Mesenteric  Glands. — The  glands  at  the  extremity  of  the 
mesentery  were  more  affected  than  those  in  the  centre. 
The  latter  were  not  enlarged,  and  showed  discrete  nodules, 
whilst  the  former  were  slightly  enlarged,  and  showed  in 
their  cortices  firm,  grey  patches,  studded  with  caseous 
foci. 

Gastric  Glands,  Colic  Glands. — Resembled  the  mesenteric  ; 
some  contained  discrete  nodules,  others  w  -iv  practically 
tuberculous  throughout. 

Various  Lymphatic  Glands  : — 

Coeliac  Glands. — Were  enlarged  and  indurat  •  I  ; 
on  section  they  showed  their  cortices  in  a  state  ot 
early  caseation. 

Pancreatic. — The  glands  around  the  pancreas  were 
similarly  affected. 

Parotid,  Submaxillary,  Retropharyngeal,  Mastoid, 
Renal,  Lumbar,  Ilio-Sacral,  Iliac,  Precrural,  Gluteal, 
Ischiatic,  Ventral  Mediastinal,  Vertebral,  Axillary, 
Right  Preppctoral. — Were  all  slightly  enlarged,  and 
beset  with  caseating  nodules,  some  four  millimetres  in 
diameter,  or  even  larger. 

Pudic,  Popliteal. — Were  also  packed  with  nodules, 
but  the  glands  on  the  right  side  were  twice  the  size, 
and    contained    more    nodules    than    those    on    the 

left, 

Right  Prescapular  Gland. — Was  slightly  enlarged 
and  very  oedematous ;  it  contained  a  moderate 
number  of  caseating  nodules. 

All  the  haemo-lymph  glands  contained  caseating  nodules, 
the  tissue  in  some  of  them  being  almost  completely 
replaced. 

Testicles,  Urinary  Bladder,  Eyes. — Normal. 


M icroscopical  Examination. 

Pharynx,    (corrugated  mucous  membranes- 
tubercle  bacilli. 


-Numerous 


Tracheal  Module. — Moderately  numerous  tubercle  bacilli. 
Small  Intestine  (two  smears)  \   Numerous    tubercle 


Large  Intestine 


)  |  N 


bacilli. 
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CALF  244. 

Intramuscular— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IX.,  through  Guinea-Pig  1069- 

Date— March  13th,  1905. 

Dose — 16  milligrammes. 

Weight— 3  qrs.,  2  lbs.     [Age— 12£  weeks.] 

Killed— Dying.  April  1st,  1905.     19  days  after 'inoculation. 


Clinical  History. 

The  calf  was  inoculated  in  the  muscles  on  the  left  side 
of  the  ne^k  on  March  13th,  1905. 

On  March  22nd,  1905,  nine  days  after  inoculation,  there 
was  a  deep-seated  ill -defined  swelling,  measuring  about 
3  in.  bv  2  in.,  the  skin  over  which  was  freely  moveable. 
The  left  prescapular  gland  was  little  if  at  all  enlarged  ;  a 
prepectoral  gland  was  the  size  of  a  walnut.  The  calf  seemed 
to  be  unwell,  and  was  breathing  more  quickly  than  normal. 

In  the  next  few  days  the  respirations  rapidly  increased 
in  frequency  and  there  was  marked  emaciation.  On 
March  27th,  1905,  14  days  after  inoculation,  the  calf  was 
found  in  the  morning  lying  on  its  side  and  almost  unable 
to    get    up  ;     the    respirations    were    very    frequent    and 


laboured,  all  the  accessory  muscles  being  brought  into 
action  ;  the  calf  looked  so  ill  that  it  was  not  expected  to 
live  through  the  day  ;  towards  evening,  however,  it  im- 
proved and  was  able  to  get  up  ;   very  little  food  was  eaten. 

The  rate  of  respiration  continued  to  be  very  frequent 
and  became  more  laboured  and  spasmodic  ;  very  little 
food  was  eaten. 

On  April  1st,  1905,  weakness  and  emaciation  were 
extreme,  and  the  animal  was  quite  unable  to  get  up ;  it 
was  therefore  killed. 


Weights. 

March  14th,  1905     .... 
The  record  of  the  final  weight  was  lost. 
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POST-MORTEM  EXAMINATION. 

Carcass. — Very   emaciated. 

Local  Lesio  i. — In  the  muscular  tissue  on  the  left  side  of 
the  neck  there  was  a  firm  tumour  which  measured  3  in.  by  2 
in.  by  If  in.,  and  weighed  about  2  ozs.  ;  on  section  it  was 
composed  of  yellow  necrotic  tissue,  and  showed  in  the 
centre  irregular  spaces  filled  with  turbid  sero-purulent 
fluid  ;  the  skin  was  adherent  chiefly  over  the  central  part 
of  the  tumour,  but  was  not  infiltrated,  except  along  the 
track  of  the  needle. 

Running  in  the  muscles  between  the  local  tumour  and 
rounded  prepectoral  gland  there  was  a  thick  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland.— Was  only  slightly  enlarged, 
it  measured  2£  in.  by  1£  in.  by  f  in.,  and  weighed  about 
1  oz.  On  section  part  of  the  cortex  was  yellow  and 
homogeneous,  whilst  the  rest  was  composed  of  grey 
translucent  tissue  far  advanced  in  caseation. 

Right  Prescapular  Gland.— Showed  a  few  grey  tuber- 
cles the  size  of  pins'  heads. 

Prepectoral  Glands. — The  spherical  prepectoral  gland 
or.  t »  •  left  si  le  was  a  little  over  1  centimetre  in 
diameter,  and  was  caseous  throughout ;  it  was  sur- 
i  .uncled  by  a  zone  of  fibroid  caseating  tissue,  which 
w.is  continuous  with  the  thickened  lymphatic  vessel. 

A  deeper  gland  was  not  obviously  tuberculous. 

The  prepectoral  glands  on  the  right  side  appeared 
normal. 

C(r>  kal  (Hands. — The  left  superior  cervical  gland  (near 
the  mastoid  prooeM)  whs  enlarged  to  the  size  of  a  thrush's 
egg,  and  v.  as  on  section  firm,  yellow  and  caseous  through- 
out. 


A  gland  external  to  the  latter  showed  half  its  substance 
composed  of  firm  grey  tissue  in  a  state  of  early  caseation, 
and  in  the  rest  of  the  gland  minute  greyish  white  foci. 

Other  cervical  glands  on  the  left  side  were  slightly  en- 
larged and  cedematous,  but  no  opaque  foci  could  be 
seen. 

The  cervical  glands  on  the  right  side  showed  a  few 
barely  visible  greyish  foci. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  sparsely  scattered  tubercles,  the 
largest  the  size  of  a  mustard  seed. 

Spleen. — Appeared  a  little  enlarged  (weight  5  ozs.). 
On  section  the  pulp  was  crowded  with  small  tubercles, 
which  gave  the  cut  surfaces  a  coarsely  granular 
appearance. 

Liver. — Not  enlarged.  Showed  on  the  surface  a 
purplish  mottling  ;  the  substance  was  closely  beset 
with  minute  grey  tubercles. 

Gall  Bladder. — There  were  numerous  minute 
tubercles  under  the  mucous  membrane. 

Portal  Glands. — Were  enlarged  and  very  cedema- 
tous ;  the  cortices  showed  grey  patches  and  foci, 
but  no  sign  of  caseation. 

Kidneys. — The  left  kidney  showed  on  the  surface, 
as  well  as  in  the  depth  of  the  cortex,  numerous  small 
grey  tubercles.  The  pelvis  of  the  kidney  had  a 
peculiar  gelatinous  appearance. 

The  right  kidney  showed  tubercles  similar  to  those 
in  the  left. 

Suprarenal  Bodies. — Each  suprarenal  body  pre- 
sented a  few  minute  grey  tubercles  in  the  cortex. 
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Thorax  : — 

Heart. — Pericardium  normal.  On  the  endocar- 
dium of  the  right  ventricle  there  were  a  few  minute 
pearly  tubercles  ;  one  was  situated  en  a  chorda 
tendinea. 

Pleura. — Parietal  pleura  was  normal. 
There  was  one  small  pinhead-sized  tubercle  on  the 
caval  fold  of  pleura. 

Lungs. — The  lungs  were  very  congested,  and  packed 
with  little  tubercles  similar  to  those  in  the  liver. 
The  small  anterior  lobes  on  the  right  side  showed 
large  areas  of  consolidation  ;  in  the  other  lobes  there 
was  an  occasional  consolidated  lobule. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged,  firm,  and  greyish  yellow 
on  the  surface  :  on  section  the  cortex  was  in  a  state 
of  earlv  caseation,  a  fine  yellow  network  permeating 
a  greyish  translucent  tissue. 

Other  glands  in  the  dorsal  mediastinum,  and  the 
bronchial  glands,  were  enlarged  and  in  a  similar 
condition. 

The  infra-tracheal  glands  were  similar,  but  not 
quite  so  advanced. 

Larynx,  Trachea,  Bronchi. — Normal. 

Tonsils. — Showed  a  few  minute  greyish-white  points, 
and  there  were  a  few  opaque  foci  in  the  pharyngeal  mucous 
membrane. 

Pharynx. — In  the  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx  there  were  numerous  small  opaque 
tubercles. 

Intestines. — In  the  long  Peyer's  patch  there  were  some 
very  minute  grevish  white  pin-point  foci  under  the  mucous 
membrane  ;  none  were  visible  in  any  other  part  of  the 
ntestine. 


Submaxillary  Glands,  Pharyngeal  Glands,  Parotid 
Glands,  Precrural  Glands,  Pudic  Glands,  PojAiteal  Glands, 
Gluteal  Glands,  Ischial ic  (Hands,  J  liar  Gland:.  Gastric 
Glands,  Mesenteric  Gland*,  Colic  Glands.  Confined 
numerous  minute  tubercles,  which  wen;  just  macroscopi- 
cally  visible. 

Axillary  Glands,  Ventral  Mediastinal  Glands.  —Showed 
on  the  surface,  under  the  capsule,  minute  specks,  which 
on  section  could  not  be  with  certainty  differentiated  from 
the  surrounding  gland  tissue. 

Cceliac  Gland?. — Were  slightly  enlarged.  The  corticefl 
were  firmer  and  greyer  than  normal,  and  showed  here  and 
there  some  extremely  minute  whitish  foci. 

Lumbar  Glands.  Renal  Glands. — Resembled  the  c celiac. 

Several  haemo-lymph  glands  showed  small  tubercles. 

Bladder,  Eyes,  Testicles. — Normal. 

Microscopical  Examination. 

Tonsil. — A  few  tubercle  bacilli. 

Pharynx,  {Tubercle  in  Corrugated  Mucous  Membrane  of 
Vault  of  Pharynx):  Numerous  tubercle  bacilli. 

Small  Intestine:  (1)  Tubercle:  (2)  Scraping  from 
mucous  membrane. — No  tubercle  bacilli  seen  in  either. 

Precrural  Gland. — Numerous  tubercle  bacilli. 

Haemo-lymph    Gland)   TT  ,,,.,, 

Portal   Gland      -      -J   Very  numerous  tubercle  bacilli. 

Marroiv. — No  tubercle  bacilli. 
Suprarenal    Body. — Numerous    tubercle    bacilli. 
COMMENT  ON  CALF  244. 

In  this  case  the  inoculation  of  the  culture  into  the 
muscles  was  followed  by  a  more  acute  tuberculosis  than 
in  the  fellow  calf  inoculated  purely  subcutaneously. 

This  may  be  due  to  the  fact  that  muscles  are  more 
vascular  and  less  capable  of  resisting  the  invasion  of 
tubercle  bacilli  than  the  subcutaneous  tissues.  [See  also 
Calf  250.) 
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CALF  320. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B   IX. 

Date— September  11th,  1905. 

Dose — 10  milligrammes. 

Weight — 2  qrs.,  17  lbs.     [Age — 8  weeks.] 

Died— October  18th,  1905.     37  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subeutaneously  on  the  left  side 
of  the  neck  on  September  11th,  1905. 

Eleven  days  later  there  was  a  prominent  firm  tumour 
3|  in.  by  3  in.  :  the  left  prescapular  gland  measured  3  in. 
in  length,  and  a  prepectoral  gland  was  much  enlarged, 
being  about  the  size  of  a  pigeon's  egg. 

Both  the  tumour  and  the  gland  gradually  increased 
in  size  ;  on  October  10th,  1905,  29  days  after  inoculation, 
the  former  measured  about  6  in.  by  4  in.  in  superficial  area 
and  was  very  prominent  ;  the  prescapular  gland  measured 
5  in.  in  length  and  the  prepectoral  gland  was  about  the 
size  of  a  bagatelle  ball  ;  there  was  marked  oedema  of  the 
tissue  of  the  neck  at  the  inferior  extremity  of  the  tumour, 
and  of  the  dewlap.  On  this  date  (October  10th)  the  calf 
was  first  noticed  to  be  ill  ;    the  coat  was  rough,  there 


appeared  to  be  some  loss  in  flesh,  the  respirations  were 
visibly  increased  and  there  was  occasional  cough.  The 
calf  rapidly  became  worse  ;  the  respirations  increased  in 
frequency  and  gradually  became  more  and  more  laboured, 
all  the  accessory  muscles  of  respiration  being  brought  into 
action.  It  died  on  October  18th,  1905,  37  days  after 
inoculation. 

Weights. 
From    September    12th,    1905,  to 
there  was  a  gain  in  weight  of  4  lbs. 
davs  the  calf  lost  9  lbs. 


October   5th,  1905, 
during  the  last  13; 


September  12th,  1905      - 
October,  5th.  1905    - 
October  18th,  1905 
Lost  in  weight  on  the  original  weight , 


qrs.  lbs. 

-  2     17 

-  2    21 

-  2     12 


5  lbs. 


Temperature. 


September 


October 


II              16             2/              26              1               6              //              /6 

41 _                                              _                                                    

*  v     *%                  a 

'    5*<*  \           *  d\ 

*        5    ,§,.   £*     t 

40_ __    Z            \E    £_j_I      J 

: —     ,4                      *     i        k 

-                  M±           4                                              \ 

d     \   *•!                                         \ 

**  ^         *****                                         v 

X>-*4        »                       Z                    _                              £       _ 

:  _                _--          -               ^ 

j* 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Seat  of  Inoculation. — The  local  tumour  measured  5  in. 
by  4 h  in.  by  2  in.,  and  weighed  with  the  skin  and  infiltrated 
muscles  1  lb. 

On  section  there  was  the  usual  dense  caseo-necrotic 
tissue  in  the  subcutaneous  tissues,  showing  in  the  centre 
a  series  of  small  irregular  spaces  filled  with  reddish  serous 
fluid.  Under  the  upper  part  of  the  tumour  the  caseo- 
necrotic  tissue  extended  for  a  good  distance  into  the 
muscles,  which  elsewhere  were  fibroid  and  closely  beset 
with  caseous  nodules.  The  skin  was  thickened,  congested, 
and  studded  with  yellow  caseous  tubercles  throughout 
its  whole  thickness. 

Left  Prescapular  Gland. —  Weighed  6  ounces  and  mea- 
sured 3f  in.  by  2  in.  by  2  in.  On  section  it  was  composed 
throughout  of  dense  yellow  caseating  tissue. 

In  the  loose  tissues  around  the  lower  part  of  the  tumour 
and  prescapular  gland  there  was  a  moderate  amount  of 
oedema  fluid. 

Running  in  the  muscles  between  the  local  tumour  and 
the  rounded  prepectoral  gland  there  was  a  firm  caseous 
cord  the  thickness  of  a  little  finger  ;  the  muscles  around 
it  were  infiltrated  with  caseous  tubercles. 

Prepectoral  Glands. — ('n  the  1»  ft  side  the  spherical  pre- 
pectoral  gl*""*,  the  size  of  a  walnut,  was  dense  yellow  and 
caseous  throughout,  and  was  embedded  in  a  mass  of 
fibroid  muscular  tissue,  closely  beset  with  yellow  caseous 
nodules  ;  these  nodules  were  arranged  in  lines  which  ran 
parallel  to  the  muscle  fibres. 

The  reniformgland  measured  \\  inches  in  length,  and 
showed  the  greater  part  of  its  cortex  composed  of  firm 
grey  translucent  tissue  in  a  state  of  early  caseation  ;  the 


rest  of  the  gland  was  very  cedematous.  A  pea- sized 
gland,  posterior  to  the  latter,  contained  a  froup  of  three 
or  four  small  caseating  tubercles. 

Just  within  the  entrance  to  the  thorax  there  was  a 
gland  \\  inches  in  length,  the  cortex  of  which  showed 
moderately  well  advanced  caseation. 

Of  the  p^cpscto  a!  glanis  on  the  right  side,  one  was  en- 
larged,  and  showed  part  of  its  cortex  firm  and  caseating ; 
the  others  contained  discrete  tubercles. 

Cervical  Glands. — Along  the  left  side  of  the  trachea 
there  was  a  chain  of  four  slightly  enlarged  cedematous 
glands,  each  of  which  showed  part  of  the  cortex  firm  and 
in  a  state  of  early  caseation.  The  left  superior  cervical 
gland  was  smilarly  affected. 

The  right  cervical  glands  contained  discrete  caseous 
tubercles,  irregular  in  outline. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  about  twelve  flattened  nodules,  yellow  and 
opaque  in  the  centre,  the  largest  the  size  of  a  wheat 
grain  ;  the  lymphatic  fringes  were  congested  and 
slightly  hypertrophied.  % 

Spleen.— Weighed  9£  ozs.  The  pulp  contained 
fairly  numerous,  firm,  yellow  caseous  nodules,  ranging 
from  1  to  a  little  over  2  millimetres  in  diameter, 
with  congested  margins. 

Liver. —Contained  moderately  numerous  evenly 
distributed  opaque  greyish-white  tubercles  mostly 
about  1  millimetre  in  diameter  ;  a  few  were  raised 
above  the  surface,  and  on  the  anterior  surface  were 
flattened. 
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Gall  Bladder. — Showed  one  pinhead-sized  tubercle 
under  the  mucous  membrane. 

Porta1  Glands. — Were  enlarged,  cedematous,  and 
showed  in  the  cortex  caseating  tubercles  closely 
aggregated  together. 

Kidneys. — Were  pale,  and  showed  in  the  cortex, 
on  the  surface  as  well  as  on  section,  numerous  tuber- 
cles, ranging  in  size  from  a  mere  point  up  to  a  little 
over  1  millimetre  in  diameter  ;  the  larger  tubercles 
had  opaque  caseous  centres,  in  some  cases  yellow. 

Suprarenal  Bodies. — Normal. 


Thorax 


Heart. — Muscle  and  valves  normal. 

Pericardium. — On    the    internal    surface    of    the 


parietal    pericardium 
sized  tubercle. 


there    was    a    small    pinhead- 


Pleura. — The  lymphatic  fringes  along  the  margins 
of  the  ribs  were  congested  in  patches,  and  contained 
small  grey  tubercles. 

The  pleura  covering  the  pericardium  showed 
patches  of  congested  villi,  at  the  base  of  which  a  few 
small  tubercles  were  seen. 

Lungs. — The  cephalic  and  right  middle  lobes  were 
dark  red  and  almost  completely  hepatised  ;  the 
antero-ventral  portions  of  the  caudal  lobes  were  also 
more  or  less  solid,  whilst  in  the  rest  of  these  lobes 
th^-re  were  diffuse  patches  of  early  consolidation. 

The  substance  of  the  lung  was  closely  beset  with 
miliary  tubercles  with  grey  margins  and  caseous 
centres ;  they  were  evenly  distributed,  somewhat 
irregular  in  outline,  and  remained  more  or  less 
discrete ;  some  of  the  sub-pleural  tubercles  were 
flattened  out.  The  bronchi  in  the  solid  portions 
were  filled  with  yellow  muco-pus. 

Mediastinal  Glands. — The  long  mediastinal  gland 
was  moderately  enlarged,  and  showed  on  section 
in  the  cortex  firm  grey  tissue  in  a  very  early  stage 
of  caseation  ;  the  medulla  was  cedematous  and 
deeply  congested. 


The    other    dorsal     mediastinal     glands    and     the 
bronchial   and    intratracheal    glands    wen;    similarly 
affected,   but  in  the  bronchial  glands    caseation   was 
more  definite  as  a  fine  network. 
Tongue,  Pharynx,   Larynx. — Normal. 

Tonsils. — Each    tonsil   contained   one    or    two    caseous 
miliary  tubercles. 

Alimentary  Tract : 

Trachea. — The  mucous  membrane  of  tin;  trueliea. 
showed  scattered  elongated  raised  ulcerated  caseous 
foci,  congested  around  the  margins. 

Small  Intestine. — The  long  Peyer's  patch  showed 
scattered  pinhead-sized  caseous  tubercles  ;  in  the  rest 
of  the  intestine  they  were  very  sparsely  distributed, 
only  one  or  two  being  found  here  and  there. 

Large  Intestine. — Normal. 

Gastric  Glands,  Colic  Glands. — Contained  di-cp ■(•■ 
caseating  tubercles. 

Mesenteric  Glands,  Ileo-Colic  Glands. — Were  not 
enlarged ;  they  showed  in  the  cortices  discrete 
caseous  tubercles  and  caseous  foci,  the  latter  often 
grouped  together  in  a  nodule  of  translucent  grey  tissue. 

Other  Lymphatic  Glands  : — 

Cceliac  Glands. — One  enlarged  cceliac  gland  showed 
the  cortex  grey  and  translucent,  and  speckled  with 
early  caseous  foci ;  other  cceliac  glands  contained 
discrete  irregular  yellow  caseous  foci. 

Renal  Gland. — Resembled  the  enlarged  cceliac. 

Lumbar,  Iliac,  Precrural,  Popliteal,  Gluteal, 
Ischiatic. — Contained  a  varying  number  of  irregular 
yellow  caseous  tubercles,  ranging  up  to  2  millimetres 
in  diameter  ;    in  no  gland  were  they  very  numerous. 

Pudic,  Ventral  Mediastinal,  Mastoid,  Parotid, 
Submaxillary,  Axillary,  Right  Prescapular. — Con- 
tained a  varying  number  of  irregular  yellow  caseous 
tubercles,  ranging  up  to  2  millimetres  in  diameter  ; 
in  no  gland  were  they  very  numerous. 

Many  hsemolymph   glands    contained   opaque    miliary 
tubercles. 

Mammary  Gland,  Eyes. — Normal. 
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CALF  324. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX. 

Date— September  11th,  1905. 

Dose — 10  milligrammes. 

Weight— 2  qrs.,  24  lbs.     [Age— 8  weeks.] 

Died— October  15th,  1905.     34  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  11th,  1905. 

Eleven  days  later  there  was  a  firm  infiltrating  tumour 
measuring  3£  in.  by  2  in.  ;  the  left  prescapular  gland 
was  nearly  3  in.  in  length. 

On  September  30th,  1905,  the  tumour  attained  its 
maximum.  4  in  by  3  in.  ;  the  prescapular  gland  measured 
3  in.  in  length,  and  subsequently  showed  a  slight  further 
increase  in  size. 

On  October  10th,  1905,  the  calf  was  obviously  ill, 
the    coat    was    rough,    the    respirations    were    increased 


(rate  60  to  64  per  minute),  expiration  ending  in  a  short 
grunt.  The  illness  rapidly  became  more  acute,  and  the 
calf  died  on  October  15th,  1905,  34  days  after  inoculation. 

Weights. 

There  was  a  slight  increase  in  weight  during  the  first 
week  and  then  a  steady  decline. 


September  12th,  1905  - 
September  19th,  1905  - 
October  15th,  1905 

Loss  in  iveight  on  the  original  weight — 7  lbs. 


qrs. 

2 

•     3 

2 


lbs. 

24 

6 

17 


// 


Temperature. 

September 

/6  21  26  I 


October 
6  // 


4/ 


40 


39 


JS 


23 


w 


!=:§ 


t=?_*i- 


POST-MORTEM    EXAMINATION. 

"      'Carcass. — Emaciated. 

Seat  of  Inoculation. — The  local  tumour  measured 
roughly  4  in.  by  2|  in.  by  a  little  over  1  in.  On  section 
it  consisted  of  dense  congested  yellow  caseo-necrotic 
tissue,  situated  partly  in  the  subcutaneous  tissues  and 
partly  (the  greater  part)  in  the  muscular.  In  the  sub- 
cutaneous portion  there  was  a  small  cavity,  with  ragged 
walls,  containing  serous  fluid  ;  the  skin  was  adherent,  but 
not  infiltrated. 

A  thickened  lymphatic  vessel  extended  from  the  local 
tumour  for  a  short  distance  towards  the  prescapalar 
gland. 

Left  Prescapular  Gland. — Measured  3  in.  by  2  in.  by 
1  i  in.,  and  weighed  3£  ozs.  The  greater  part  of  the  cortex 
was  composed  of  the  usual  dense  caseated  tissue  ;  a 
small  portion  of  the  cortex  near  the  hilum  showed  discrete 

How  tubercles. 

Right  Prescapular  Gland. — In  the  right  prescapular 
gland  tubercles  were  moderately  numerous. 

Left  Prepectoral  Glands.— The  rounded  prepectoral, 
tli.-  si/e  of  a  pea,  showed  part  of  the  cortex  caseous,  the 
rest  of  the  substance  congested  and  oedematous. 

The  kidney-shaped  prepectoral  gland  contained  a 
caseating  mass  replacing  about  one-third  of  the  sub- 
stance. 

JubI  within  the  entrance  of  the  thorax,  on  the  left  side, 
there  was  a  large  gland  the  size  of  a  pullet's  egg,  composed 
of  greyish  red  tissue,  moll  led  with  yellow  caseous  patches 

Right  I'k  ■pectoral,  Glands.  —The  right  prepectoral  glands 
contained  a  few  small  oaaeoua  tubercles. 

email  G hinds. — The  crvieal  glands  on  both  sides 
showed  small  caseous  tubercles,  irregular  in  outline. 


Abdomen  : — 

Peritoneum. — There  was  a  small  amount  of  serous 
fluid  in  the  peritoneal  cavity. 

Omentum. — No  tubercles  seen. 

Spleen. — Not  enlarged  (weight  4  ozs.).  Showed 
on  section  a  moderate  number  of  spherical  yellow 
caseous  miliary  tubercles. 

Liver. — Normal  in  general  appearance.  Contained 
fairly  numerous  minute  grey  tubercles  with  opaque 
white  centres  ;  there  were  also  a  few  larger  tubercles 
up  to  1  millimetre  in  diameter,  with  yellow  centres. 

Gall  Bladder. — There  was  one  small  yellow  tubercle 
under   the   mucous   membrane. 

Portal  Glands. — Were  slightly  enlarged  and  oede- 
matous, and  showed  in  the  cortex  irregular  caseating 
tubercles,  in  places  closely  aggregated. 

Kidneys. — Right  kidney  showed  on  the  surface 
sparsely  scattered  tubercles  (twelve  to  fifteen),  the 
largest  about  1  millimetre  in  diameter,  with  caseous 
centres  and  grey  margins. 

In  the  left  kidney  similar  tubercles  were  seen  in 
smaller  number. 

Suprarenale. — The  left  suprarenal  body  contained 
in  the  cortical  zone  a  yellow  caseous  tubercle,  the 
size  of  a  pin's  head. 

Right  suprarenal  normal. 

Thorax  : — 

Heart. — Cavities  filled  with  dark  red  blood  clot  ; 
muscle  substance,  pericardium  and  endocardium 
normal. 

Pleura. — There  was  a  small  amount  of  serous  fluid 
in  the  pleural  cavities. 
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The  parietal  pleura  showed  along  the  margins  of 
some  of  the  ribs  a  few  congested  and  slightly 
hypertrophied  lymphatic  fringes  containing  minute 
grey  granules. 

Diaphragm. — Normal. 

Lungs. — The  lungs  were  heavy.  The  cephalic 
lobes  were  firm,  pinkish  red,  and  almost  completely 
consolidated  ;  the  right  middle  lobe  was  quite  solid, 
and  sank  in  water.  The  antero-ventral  portions  of 
the  caudal  lobes  were  solid,  small  pieces  sinking  in 
water  :  the  rest  of  the  caudal  lobes  showed  diffuse 
greyish  red  areas  and  several  large  solid  lobules,  dark 
red  in  colour  from  recent  haemorrhage.  The  lung 
tissue  was  closely  beset  with  miliary  caseous  tubercles, 
irregular  in  outline,  which  appeared  to  be  more 
numerous  in  the  solid  than  in  the  crepitant  portions  ; 
in  the.  former  they  showed  a  tendency  to  become 
confluent. 

Mediastinal  Glands. — Were  moderately  enlarged, 
and  showed  the  greater  part  of  the  cortex  composed 
of  greyish  red  translucent  tissue,  with  an  irregular 
caseous  network  ;  the  medullas  were  congested  and 
cedematous. 

Bronchial  Glands,  Intratracheal  Glands. — Were 
similarly,  but  a  little  more  severely,  affected. 

The  ventral  mediastinal  glands  showed  a  few  minute 
caseous  tubercles. 

Tongue,  Pharynx,  Larynx,  Trachea. — Normal. 
The  trachea  was  filled  with  froth. 


Tonsils. — Normal. 

Small  Intestines. — There  wore  a  few  minute  caseous 
tubercles  in  the  Peyer's  patches,  chiefly  in  the  ileum  ; 
large  patches  of  mucous  membrane  were  hemorrhagic 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Contained  scattered  irregular 
caseous  tubercles. 

Gastric  Glands,  Colic  Glands. — Majority  normal  ;  a  few- 
showed  caseous  foci. 

Various  Lymphatic  Glands  : — 

C celiac  Glands. — One  cceliac  gland  showed  part  of 
its  substance  composed  of  grey  tissue,  containing 
early  foci  of  caseation  ;  the  others  contained  a  few 
minute  caseous  foci. 

Renal. — The  renal  gland  contained  fairly  numerous 
irregular  caseating  tubercles,  up  to  1*6  millimetre 
in  diameter. 

Lumbar. — Showed  grey  tubercles,  with  caseous 
centres,  aggregated  into  groups. 

Sacro-Iliac,  Iliac,  Precrural,  Popliteal,  Gluteal 
Ischiatic,  Pudic,  Submaxillary,  Parotid,  Retropharyn- 
geal.— Contained  irregular  caseous  tubercles  in  small 
number,  which  varied  in  size  up  to  about  1  millimetre 
in  diameter. 

Several  haemolymph  glands  contained  small  caseous 
tubercles. 

Testicles,  Eyes. — Normal. 


I 
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PIG   138. 

Subcutaneous  -I  loculation  of  ciltu-e  ieriv3i  from  the  original  material  of  Virus  B.  IX.,  through  Guinea- Pig  1039. 

Date— M^rch  29th,  190'.. 

Dose  —1  0  nrlligramrm. 

Weight— 1  qr.  11  lb*.     I  Age  13 -weAi] 

Killed— When  ill,  June  29,  1903.     92  day3  after  inoculation. 


Weights. 

.March  30th,  1906     - 

April  24th  and  May  15th,  1906 

June  29th,  1906      - 

Gain  in  weight — 9  lbs. 


qr.  lbs. 

-  1   11 

-  1    21 

-  1    20 


POST-MORTEM  EXAMINATION. 
Carcass  in  good  condition. 

Local  Lesio  i. — In  the  subcutaneous  fatty  tissues  near 
the  umbilicus  there  was  a  firm  flattened  tumour,  measuring 
li  in.  by  H  in.  by  i  in.  ;  the  skin  over  it  was  not 
adherent  but  showed  near  one  margin  a  small  opening, 
probably  corresponding  to  the  site  of  entry  of  the  in- 
jection n?edle,  covered  over  by  a  dry  scab  ;  the  open- 
ing was  the  termination  of  a  short  canal,  filled  with 
soft  caseous  material,  which  extended  obliquely  to  the 
margin  of  the  tumour.  The  tumour  on  section  was 
composed  of  a  mass  of  tough  yellowish  white  caseated 
tissue,  slightly  gritty  around  the  margins  and  beginning 
to  break  down  in  the  centre. 

Around  the  periphery  of  the  tumour  there  was  a  number 

of  discrete  yellow  gritty  pin  head  sized  tubercles. 
w 
Superficial  Inguinal  Glands. — -On  the  right  side  one  of 

the  most  anterior  glands  of  the  group,  f  in.  in  length, 
was  hard,  caseo-necrotic  throughout  and  at  one  part 
beginning  to  soften  ;  the  caseous  mass  could  be  readily 
shelled  from  the  capsule  surrounding  it  and  when  re- 
moved showed  a  yellow  and  mulberry-like  surface  ;  in- 
ternally the  mass  had  a  pinkish  somewhat  translucent 
appearance  and  was  penetrated  by  a  fine  opaque  whitish 
network,  in  places  perceptibly  gritty  ;  from  the  margin 
of  this  gland  a  short  thick  caseous  cord  extended  in 
an  anterior  direction.  Another  gland,  the  same  size 
as  the  latter,  was  partly  caseous.  A  third  gland  was 
penetrated  by  an  irregular  coarse  yellow  network,  whilst 
all  the  others,  little  if  at  all  enlarged,  contained  small 
irregular  yellow  patches  of  caseation. 

On  the  left  side  two  glands,  each  an  inch  long,  were 
caseous  practically  throughout,  resembling  in  structure 
the  caseous  gland  on  the  right  side  ;  a  number  of  smaller 
glands  showed  on  section  small  irregular  patches  and 
foci  of  caseation. 

Precrural  Glands. — The  right  precrjnl  gland  showed 
in  the  cortex  three  or  four  irregular  caseous  nodules, 
up  to  25  mm.  in  diameter. 

In  the  position  of  the  left  precrural  gland  there  was  a 
group  of  small  separate  glands  each  of  which  contained 
yellow  caseous  nodules  similar  to  thosa  in  the  right 
precrural  gland  ;  all  these  nodules  were  just  perceptibly 
gritty. 

Iliac  Glands. — On  the  right  side  one  gland,  \\  in.  in 
greatest  diameter,  was  indurated  and  extensively  caseated  ; 
two  smaller  glands  were  caseous  throughout ;  two  others 
contained  small  yellow  caseous  patches  ;  the  caseous 
areas  in  all  these  glands  showed  slight  calcification. 
On  the  left  side  there  was  a  group  of  six  slightly  enlarged 
glands  which  showed  on  section  irregular  coarse  yellow 
streak-;  of  caseation. 

The,  Lumbar  Glands  on  each  side  were  slightly  enlarged 
and  showed  irregular  yellow  caseous  patches  containing 
early   f  ci   of  calcification. 

Thorax. 

There  w  ns  no  fluid  in  the  pleural  cavities. 

l/urgs.  The  ventral  portions  of  the  left  lung  were 
slightly  adherent  to  the  chest  wall ;  the  rest  of  the  lung 
was  free  from  adhesions. 

The  lobes  of  the  lungs  on  each  side  were  closely  united 
together. 


Tha  cphalic.  right  middle  and  an tero- ventral  portions 
of  th^  caidil  lobis  were  firm  and  quite  solid  ;  the  small 
anterior  lobes,  and  the  thin  ventral  parts  of  th  s  caudal  were 
very  irregular  and  nodular  on  the  surface  ;  on  section 
the  consolidated  parts  were  found  to  be  divided  into 
lobules  by  trabecular  of  fibrous  tissue  ;  the  majority  of 
these  lobules  were  composed  throughout  of  firm  trans- 
lucent tissue  beset  with  irregular  yellow  foci  of  various 
sizes,  some  softened  ;  many  of  the  lobules  contained  ir- 
regular cavities  filled  with  very  tenacious  caseo-pus, 
whilst  in  others  all  the  solid  tissue  was  completely 
converted  into  caseo-pus. 

Tne  posterior  parts  (slightly  more  than  half)  of  the 
caidil  lob;s  were  crepitant  and  beset  with  evenly 
distributed  shotty  caseous  tubercles  ranging  in  size  from 
a  millet  seed  to  a  hemp  seed  ;  the  tubercles  were  slightly 
gritty  from  calcification  and  had  thin  fibrous  capsules 
from  which  the  caseous  material  could  be  readily  shelled  ; 
there  were  besides  a  few  larger  grey  translucent  nodules 
containing  caseous  points.  The  fringes  around  the 
margins  of  the  caudal  lobes  were  slightly  hypertrophied 
and  contained  a  few  small  hard  tubercles. 

The  Bronchial  Glands  were  much  enlarged.  The 
glands  on  the  left  side  were  dense  yellow  and  caseous 
practically  throughout.  On  the  right  side  the  gland 
in  front  of  the  bronchus  to  the  cephalic  lobe  was  irregu- 
larly caseated  ;  the  one  anterior  to  the  main  bronchus 
was  caseous  -almost  throughout ;  all  these  glands  were 
slightly  gritty  from  calcification. 

An  in tertraeheo -bronchia1  g  and  contained  discrete 
soft  yellow  caseous  nodules,  up  to  a  hemp  seed  in  size. 

Two  small  Dorsal  Mediastinal  Glands  contained  caseous 
nodules. 

Pleura. — There  was  slight  hypertrophy  of  the  con- 
nective tissue  fringes  along  the  margins  of  some  of  the 
ribs  and  around  the  margins  of  the  tendon  of  the  dia- 
phragm ;  here  and  there  a  small  hard  tubercle  could  be 
felt. 

Heart  and  Pericardium. — Normal. 

The  Sternal  Glands  were  enlarged  and  adherent  together. 
On  section  they  were  composed  throughout  of  firm 
caseated  tissue,  slightly  gritty  from  calcification  ;  the 
capsules  were  slightly  thickened. 


Abdomen. 


Omentum. — Normal. 


The  Peritoneum  covering  the  diaphragm  on  the  right 
side,  showed  a  number  of  small  slightly  raised  semi- 
transparent  nodules  ;  on  the  left  side  of  the  diaphragm 
the  peritoneum  was  slightly  roughened. 

Spleen— Not  apparently  enlarged,  showed  on  the  surface 
moderately  numerous  yellow  projecting  nodules  ranging 
in  size  from  a  millet-seed  to  a  hemp  seed  ;  on  the  surface 
of  the  capsule  about  the  hilum  there  were  numerous 
minute  transparent  granules,  some  congested.  On 
section  caseous  nodules  were  evenly  distributed  through- 
out the  pulp  ;  the  nodules  were  friable,  slightly  gritty 
from  calcification  and  were  surrounded  by  delicate  fibrous 
capsules. 

A  gland  in  the  gastro-splenic  omentum  contained 
a  few  caseous  points. 

Liver. — The  capsule  on  the  anterior  surface,  particu- 
larly of  the  left  lobe,  showed  numerous  long  delicate 
strands  of  connective  tissue  ;  evenly  distributed  through- 
out the  substance  were  numerous  caseous  tubercles, 
similar  to  those  in  the  spleen,  the  largest  the  size  of  a 
millet  seed. 

Portal  Glands. — In  the  small  omentum  there  was  a 
group  of  enlarged  glands,  the  size  of  a  hen's  egg,  which 


! 
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on  section  were  composed  practically  throughout  of 
firm  yellowish  slightly  gritty  caseated  tissue. 

Caliac  Glands. — One,  l£  in.  in  length,  showed  the 
substance  extensively  replaced  by  yellow  caseous 
coalescing  nodules,  containing  in  the  centre  opaque  whitish 
foci  of  calcification  ;  another  gland,  the  size  of  a  kidney 
bean,  contained  discrete  caseous  nodules  (3  mm.)  in  the 
cortex  ;  several  small  glands  showed  small  patches  of 
caseation. 

The  Left  Kidney  showed  one  minute  tubercle  with  an 
opaque  yellow  centre. 

The  Right  Kidney  and  Suprarenal  Bodies  were  normal. 

Tonsils,   Tongue   and   Pharynx. — Normal. 

Larynx. — The  vocal  chords  were  in  close  opposition  and 
it  was  only  with  difficulty  that  the  tip  of  the  finger  could 
be  inserted  into  the  glottis — on  account  of  great  rigidity 
of  the  thyroid  cartilages  ;  respiration  had  apparently 
been  carried  on  solely  through  a  narrow  aperture  be- 
tween the  arytenoid  cartilages,  (during  life  the  pig  was 
i.nable  to  squeal  and  became  breathless  and  cyanosedon 
exertion.) 

The  Trachea  was  very  small. 

The  Mucous  Membrane  of  the  Larynx  and  Trachea  was 
normal. 


The  Pharyngeal  Glands  were  enlarged  and  showed  on 
section  irregular  patches  and  coarse  streaks  of  yellow 
caseation. 

The  Superior  and  Mid  Cervical  (Hands  ami  one  Lowt  > 
Cervical  Gland  showed  an  earlier  stage  of  caseation. 

The  Right  Prescapular  Gland  showed  three  soft  caseou  - 
nodules.     The  left  was  normal. 

Stomach  and  Intestines. — Normal. 

The  Mesenteric  and  Ileo-colic  Glands  were  not  apparent  I  v 
enlarged;  all  contained  yellow  friable  caseous  nodules, 
some  in  good  number,  ranging  in  size  up  to  that  o  ;t 
hemp  seed  ;  one  of  the  glands  in  the  anterior  part  of  the 
mesentery  was   partly  caseous. 

Colic  Glands. — Several  contained  irregular  caseous 
nodules. 

The  Thymus  Gland  was  very  large;  ;  it  showed  on 
section  three  firm  caseous  gritty  nodules,  the  smallest  the 
size  of  a  millet  seed,  the  largest  that  of  a  large  pea, 

Microscopical  Exa  mination. 

A  few  tubercle  bacilli  were  found  in  a  smear  mads  from 
a  nodule  in  the  thymus  gland. 


77. 
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VIRUS   B   X. 


June  23,  1904. 


MESENTERIC  GLANDS. 


The  specimens  were  obtained  from  a  calf  which  before  being  hilled  appeared  healthy  and  well 
nourished.  The  autopsy  revealed  tuberculosis  of  the  peritoneum,  particularly  on  the 
diaphragm,  of  the  pleura,  of  the  lungs  and  spleen  (only  slight),  and  of  all  the  lymphatic 
glands.  The  mesenteric  glands  from  which  the  culture  used  for  experiment  was  derived, 
were  not  obviously  enlarged,  but  contained  yellow  calcareous  nodules. 
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CALF  260. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  X.  through  Guinea-pig  1070. 

Date— April  19th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  16  lbs.     [Age— 11  weeks.] 

Died — May  24th,  1905.     35  days  after  inoculation. 


Clinical  History. 

^  The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  neck  on  April  19th,  1905.  Thirteen  days  later  there 
was  a  slightly-raised,  firm,  pear-shaped  tumour,  measuring 
6  in.  from  above  downwards,  and  4  in.  in  greatest  breadth  ; 
the  left  prescapular  gland  was  4  in.  in  length,  and  a  pre- 
pectoral  gland  was  about  the  size  of  a  walnut.  There  was 
slight  oedema  of  the  dewlap. 

On  May  10th,  1905,  three  weeks  after  inoculation,  the 
tumour  was  thicker  but  had  not  increased  in  area  ;  the 
prescapular  gland  measured  4£  in.  in  length  ;  the  general 
condition  of  the  animal  was  fair. 

On  May  19th,  1905,  the  calf  had  become  obviously  ill  ; 
the  rate  of  respiration  was  much  increased  (70  per  minute), 
there  was  occasional  cough,  and  the  animal  appeared  to 
be  losing  flesh. 


The  respiration  continued  very  frequent,  and  became 
more  and  more  embarrassed  ;  all  the  accessory  muscles 
of  respiration  were  brought  into  action,  expiration 
ending  in  a  short  grunt.  Very  little  food  was  eaten  on 
account  of  the  rapid  breathing,  and  the  calf  became 
appreciably  thinner  ;  during  the  last  2  or  3  days  there  was 
marked  weakness.  The  calf  died  on  May  24th,  1905,  35 
days  after  inoculation. 

Weights. 
There  was  a  steady  decline  in  weight : — 


April  20th,  1905 

May  10th,  1905 

May  18th,  1905 

May  24th,   1905 
Loss  in  weight. — 23  lbs. 
Average  loss  'per  week. — 4-6  lbs. 


qrs. 

lbs 

3 

16 

3 

9 

2 

25 

2 

21 
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POST-MORTEM    EXAMINAITON. 

Carcass. — Emaciated. 

Local  Lesion.— On  the  left  side  of  the  neck  there  was 
a  firm  tumour,  measuring  6  in.  by  3£  in.  by  1^  in.  The 
lower  extremity  extended  into  the  tissues  of  the  neck, 
gradually  tapering.  On  section,  it  showed  between  the 
skin  and  muscles  caseo-necrotic  tissue  of  the  usual  type, 
one  inch  in  greatest  thickness.  In  the  upper  part  of 
this  tissue  there  was  a  series  of  irregular  communicating 
spaces  filled  with  serous  fluid.  The  skin  was  adherent, 
and  infiltrated,  mainly  in  its  deeper  layers  ;  the  muscles 
attached  to  the  tumour  were  cedematous,  and  studded 
with  caseous  tubercles. 

Left  Prescapular  Gland— Measured  3|  in.  by  2  in.  by  1£  in 
On  section,  the  cortex  consisted  throughout  of  dense, 
opaque,  pinkish  yellow  caseated  tissue. 

Right  Prescapular  Gland.— Contained  numerous  discrete 
caseating  tubercles. 

Left  Prepectoral  Glands.— The  spherical  gland  measured 
2  centimetres  in  diameter,  and  consisted  throughout  of 
vry  dense  yellow  caseous  tissue.  The  kidney-shaped 
gland  was  slightly  enlarged,  (edematous,  and  contained 
about  half  a  dozen  caseous  tubercles  ;  a  small  gland  near 
the  latter  appeared  normal. 

Cervical  Glands.— A  left  upper  cervical  gland,  the 
size  of  a  filbert,  was  indurated,  yellow,  and  caseating 
throughout  (change  not  so  advanced  as  in  prescapular). 
A  small  gland  under  the  left    scalenus  was    (edematous 


and  closely  beset  with  caseous  foci.  Other  cervical 
glands  on  the  left  side  and  the  right  cervical  glands  con- 
tained discrete  caseating  tubercles. 

Abdomen  : 

Omentum,. — On  the  inferior  surface  there  were 
fairly  numerous  loosely  attached  lenticular  nodules 
up  to  2  millimetres  across ;  some  of  the  nodules 
were  deeply  haemorrhagic. 

Parietal  Peritoneum. — Normal. 

Spleen. — Enlarged  and  firm  (weight  16  ozs.) 
packed  with  yellow  caseating  nodules  ranging  up 
to  about  1*5  millimetre  in  diameter. 

Liver. — Was  slightly  enlarged,  soft,  and  showed 
pale  areas  of  parenchymatous  dogeneration ;  the 
substance  was  crowded  with  small  grey  tubercles 
with  opaque  centres,  ranging  in  size  from  a  mere 
point  to  that  of  a  pin's  head ;  the  surface  of  the  liver 
felt  slightly  granular. 

Gall  Bladder. — Was  distended  with  bile,  and 
showed  under  the  mucous  membrane  a  few  caseous 
tubercles,  some  of  which  appeared  to  have  ulcerated. 

Portal  Glands. — Were  enlarged,  cedematous,  and 
contained  in  the  cortices  confluent  grey  masses  in  a 
state  of  early  caseation. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
fairly  numerous  grey  tubercles,  the  largest  the  size 
of  a  millet  seed ;  all  were  opaque  yellow  in  the 
centre. 
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In  the  right  kidney  there  were  similar  tubercles. 

Swprarenals. — The  left  suprarenal  body  had  one 
small  grey  tubercle  in  the  cortex.  The  right 
suprarenal  appeared  normal. 

Thorax  : 

The  tissues  in  the  dorsal  mediastinum  were  cedema- 
tous. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
a  few  minute  grey  tubercles  surrounded  by  deeply 
congested  connective  tissue. 

Diaphragm. — Normal. 

Heart. — In  the  fatty  tissue  at  the  base  of  the  left 
ventricle  there  was  a  shotty  tubercle.  Heart  muscle, 
pericardium,  and  endocardium  normal. 

Lungs. — The  cephalic  lobes,  right  middle  lobe,  and 
antero-ventral  portions  of  the  caudal  lobes  were 
extensively  consolidated  (red  hepatisation)  ;  the 
dorsal  borders  remained  crepitant.  The  posterior 
and  dorsal  parts  of  the  caudal  lobes  were  congested, 
and  showed  patches  of  more  recent  consolidation  ; 
the  bronchi  in  the  solid  lobes  were  filled  with  yellowish 
muco-pus  ;  those  in  the  caudal  lobes  exuded  frothy 
oedema  fluid,  or  in  some  cases  muco-pus.  The 
tissue  of  the  lungs  was  closely  and  evenly  beset  with 
grey  caseating  tubercles,  the  largest  about  1  milli- 
metre in  diameter. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  (together  weighed  2\  ozs.). 
On  section  the  cortices  were  composed  of  firm  grey 
tissue,  surrounding  irregular  streaks  and  foci  of 
caseation  ;  the  medullary  portions  of  the  glands 
were  congested  and  cedematous. 

The  bronchial,  peribronchial,  and  one  of  the 
infra-tracheal  glands  were  enlarged  and  in  a  similar 
condition.  Two  small  infra-tracheal  glands  con- 
tained numerous  discrete  caseating  tubercles. 

The  ventral  mediastinal  glands  and  two  small 
glands  in  a  fold  of  pleura  near  the  apex  of  the  heart 
also  contained  numerous  tubercles. 

Trachea. — The  mucous  membrane  showed  numerous 
small,  slightly  raised,  ulcerated  foci,  congested  around 
the  margins  ;  from  the  centre  of  each  focus  a  little  softened 
material  could  be  scraped. 


Pharynx. — In  the  mucous  membrane  in  tho  vault,  of  the 
pharynx,  and  in  that  of  tho  upper  surface  of  the  wft 
palate,  there  wore  a  few  small  tubercles. 

Tonsils. — Contained    a    number    of    miliary    oaseating 

tubercles. 

Intestines. — The  small  intestine  showed  fairly  nurn        i 
pin-head-sized    caseous    tubercles,    occurring    chiefly    in 
Peyer's  patches,  and  most  numerous  in  the  ileum, 

The  mucous  membrane  in  the  upper  part  of  the  colon 
showed  numerous  grey  elevated  bodies,  the  size  of  pins' 
heads    (no    tubercle    bacilli    found ;     possibly    norm  d 
slightly  enlarged  follicles). 

Gastric  Glands,  Mesenteric  Glan/li,  Colic  Olands. — 
Contained  numerous  discrete  caseous  tubercles  ;  the 
glands  in  the  posterior  part  of  the  mesentery  being  the 
most  severely  affected. 

Bladder. — There  was  a  minute  congested  yellow  tubi 
under  the  mucous  membrane. 

Eyes,  Testicles. — Normal. 

Various  Lymphatic  Glands  : 

Codiac. — Were    slightly   enlarged  ;     the    cortex    of 
one  was  firm  and  grey,  and  studded  with  yellow  foci  ; 
in  the  others  there  were  numerous  discrete  cas< 
tubercles. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic, 
Iliac,  Ilio-Sacral,  Axillary,  Right  Prepectoral,  .Sub- 
maxillary, Parotid,  Retropharyngeal. —  Contained 
numerous  discrete  caseating  tubercles,  ranging  in 
size  up  to  1*5  millimetres  (or  occasionally  2  milli- 
metres) in  diameter. 

Renal,  Lumbar. — Were  crowded  with  confluent 
grey  caseating  tubercles. 

All  the  hajmo-lymph  glands  were  packed  with 
caseating  tubercles. 


Trachea 


Microscopical  Examination. 

Trachea    \ 

Bladder    )    Moderately  numerous  tubercle  bacilli. 

Gall  Bladder. — Numerous  tubercle  bacilli. 

Heart. — Two  tubercle  bacilli. 

Large  Intestines  (follicles). — No  tubercle  bacilli. 
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CALF  262. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  X.  through  Guinea-pig  1070. 

Date— April  19th,  1905. 

Dose — 50  milligrammes. 

Weight— 1  cwt.  1  qr.  6  lbs.     [Age — 11  weeks.] 

Killed— Very  ill.     June  1st,  1905.     43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  19th,  1905. 

Thirteen  days  after  inoculation  there  was  a  prominent 
rounded  tumour  measuring  5  in.  by  3|  in.  in  superficial 
area  ;  the  left  prescapular  gland  was  5  in.  in  length  and 
a  prepectoral  gland  was  slightly  enlarged. 

On  May  10th,  1905,  the  tumour  was  a  little  larger  and 
the  skin  over  the  upper  part  showed  a  minute  opening 
discharging  clear  serous  fluid  ;  there  was  slight  oedema 
of  the  dewlap  ;  the  prescapular  gland  was  about  6  in. 
in  length. 

On  this  date,  three  weeks  after  inoculation,  signs  of 
illness  were  first  noticed  ;  the  coat  was  rough,  there  was 
slight  increase  in  respiration,  and  the  calf  appeared  to 
be  losing  flesh. 

On  May  19th,  1905,  30  days  after  inoculation,  the 
tumour  measured  6|  in.  by  4  in.,  and  was  prominent  and 
firm  ;  the  skin  showed  a  small  ulcer  with  a  caseous  floor  ; 
the   prescapular  gland  was  very  large  ;    a  prepectoral 


gland  was  the  size  of  a  marble  ;   the  general  condition  of 
the  calf  was  about  the  same  as  on  May  10th. 

On  May  25th,  1905,  the  respiration  was  more  frequent 
and  had  become  somewhat  laboured,  expiration  ending 
in  a  short  grunt. 

The  calf  gradually  got  worse  and  became  progressively 
thinner  and  weaker. 


It  was  killed  when  very  ill  on  June  1st.  1905. 
after  inoculation. 


43  davs 


Weight. 
There  was  a  steady  decline  in  weight. 

April  20th,  1905  - 
May  2nd,  1905  - 
May  10th,  1905  - 
May  23rd,  1905  - 
May  30th  and  June  1st,  1905   - 

Loss  in  weight. — 1  qr.  6  lbs.1] 

Rate  of  loss  per  week. — 5-67  lbs. 


cwt.  qrs. 


lbs. 

6 
23 
19 
12 

0 


Temperature. 


April 

/9  24-  Z9 


May 


4  9/4/3  24  *?9 


r 


4/ 
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§?*?! 


40 


39 
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POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  tumour  measuring  6  in.  by  4  in.  by  2  in.  On  section 
the  superficial  part  of  the  tumour  {i.e.  that  just  under 
the  skin\  about  an  inch  in  greatest  thickness,  was 
composed  of  yellow  caseo-necrotic  tissue,  containing 
in  the  upper  part  an  irregular  flattened  cavity  or  space, 
crossed  by  soft  fibrous  trabecular  The  cavity  com- 
municated  externally,  and  contained  a  small  amount 
of  offensive  turbid  fluid.  The  deeper  part  of  the 
tumour  consisted  of  dense  fibroid  (muscular)  tissue, 
closely  studded  with  caseous  nodules.  The  skin, 
external  to  the  cavity,  was  infiltrated  with  caseous 
deposit,  fissured  and  necrosed,  and  was  easily  detached 
from  the  underlying  caseated  tissue:  over  the  rest  of 
the  tumour  the  skin  showed  congested  caseous  tubercles. 

Lfjt  Prescapular  Gland  — Measured  5  in.  by  3J  in.  by 
24,  ;■  rid  weighed  12  o/..s.  On  section  the  cortex  was  cora- 
posed  throughout  of  pinkish  yellow  caseated  tissue 
showing  a  few  fine  whitish  streaks  of  early  calcification; 
the  medulla  wan  linn,  fibroid,  and  studded  with  small 
OtW  tubercles  ;   the  capsule  was  thickened. 


Left  Prepectoral  Glands. — The  spherical  gland  was  2 
centimetres  in  diameter,  and  on  section  resembled  the 
prescapular.  The  kidney-shaped  gland  was  much  en 
larged  (5  centimetres  in  length).  On  section  the  cortex 
was  firm,  grey,  translucent,  and  studded  with  minute  foci 
of  caseation. 

Right  Prescapular  and  right  Prepectoral  Glands. — Con- 
tained numerous  caseating  nodules,  up  to  5  millimetres 
in  diameter. 

Cervical  Glands. — Were  eedematous,  and  contained 
discrete  caseating  nodules. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
about  throe  dozen  flattened  nodules,  irregular  in 
outline,  varying  greatly  in  size  ;  the  largest  about 
5  millimetres  across,  the  smallest  the  size  of  a  millet 
seed  The  nodules  were  yellow  in  the  centre,  and 
some  were  deeply  hajmorrhagic. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  8  ozs.  On  section  the  pulp 
contained  numerous  firm  yellow  nodules,  slightly 
grey  around  the  margins,  ranging  from  about  2  to  4 
millimetres  in  diameter. 
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Liver. — Was  pale.  On  the  surface  numerous  nodules 
were  seen  ;  many  of  these  were  situated  just  under 
the  capsule,  or,  projected  slightly,  whilst  others  were 
raised,  flattened,  and  had  overhanging  margins  ;  the 
largest  were  about  3  millimetres  in  diameter.  On 
section  the  substance  of  the  liver  was  beset  with 
tubercles  ranging  in  size  from  0'5  millimetre  (or  less) 
up  to  2  millimetres  in  diameter.  The  tubercles  on 
the  surface  and  in  the  depth  had  yellow  centres  and 
greyish  margins. 

Gall  Bladder. — There  were  two  or  three  rather  large 
submucous  caseous  tubercles,  and  one  erosion  of  the 
mucous  membrane. 

Portal  Glands. — Were  much  enlarged  ;  they  showed 
in  the  cortex  firm  grey  tissue  in  a  state  of  early  casea- 
tion (they  resembled  the  mediastinal  glands,  but 
were  not  quite  so  advanced  in  caseation). 

Kidney. — The  left  kidney  showed  on  the  surface 
about  three  dozen  tubercles,  ranging  in  size  from  a 
pin's  head  to  a  wheat  grain  ;  all  the  tubercles  had 
yellow  centres  and  grey  translucent  margins,  the 
larger  ones  being  elongated  in  a  radial  direction.  In 
the  depth  of  the  cortex  similar,  but  not  so  numerous, 
tubercles  were  seen. 

The  right  kidney  resembled  the  left. 

Suprarenals. — The  left  suprarenal  body  contained 
three  pin-head-sized  caseating  tubercles  ;  the  right 
contained  one. 

Thorax : 

Heart. — Muscle  was  flabby  ;  otherwise  normal. 

Pleura. — On  the  mediastinal  pleura  (dorsal  and 
ventral)  there  was  a  number  of  greyish-white  tubercles, 
the  size  of  millet  seeds  ;  similar  tubercles  were  seen 
here  and  there  along  the  margins  of  the  ribs  and  on 
the  pleura  covering  the  pericardium;  in  the  latter 
region  there  were  a  few  larger  ones  resembling  those 
on  the  omentum.  On  the  pleural  surface  of  the 
diaphragm  there  were  a  few  small  tubercles  ;  these 
were  rather  more  numerous  on  the  right  than  on  the 
left  side,  and  were  arranged  in  little  groups  near  the 
margin  of  the  tendon.  The  loose  tissues  in  the 
dorsal  mediastinum  were  cedematous. 

Lungs. — The  ventral  half  of  the  left  cephalic  lobe, 
the  greater  portions  of  the  right  cephalic  and  middle 
lobes,  and  the  extreme  antero-ventral  portions  of  the 
caudal  lobes,  were  dark  red,  firm  and  solid ;  the  rest 
of  the  caudal  lobes  were  for  the  most  part  crepitant, 
and  showed  only  here  and  there  a  consolidated 
lobule. 

The  solid  portions  of  the  lung  were  very  closely 
beset  with  nodules,  ranging  up  to  about  2  milli- 
metres in  diameter;  the  nodules  had  yellow  centres 
and  grey,  translucent  margins,  and  had,  in  many 
places,  become  confluent;  those  on  the  surface 
caused  projections  under  the  pleura.  In  the  crepitant 
portions  of  the  lungs  the  nodules  were  not  so  numerous 
as  in  the  solid,  and  in  the  caudal  lobes  were  least 
numerous  most  posteriorly ;  they  were  generally 
discrete,  but  here  and  there  groups  of  confluent 
nodules  were  seen.  In  the  fringes  around  the  margins 
of  the  caudal  lobes  there  were  a  few  small  tubercles. 


Mediastinal  Glands,  Bronchial  Glands. — Were  en 
larged,  weighing  together  10  ozs.  ;  the  dorsal  medi- 
astinal glands  alone  weighed  6£  ozs.  On  section,  the 
cortices  were  firm,  grey,  translucent,  and  mottled 
with  irregular  yellow  patches  and  foci  of  caseation, 
forming  in  places  an  irregular  network. 

Intratracheal    Glands,    Peribronchial    Glands. — Re- 
sembled the  bronchial  and  mediastinal. 

Tonsils. — Contained  each  a  few  caseous  tubercles. 

Pharynx,  Palate,  Tongue. — There  were  several  similar 
tubercles  in  the  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx,  and  one  on  the  upper  surface  of  the 
soft  palate  ;  two  of  the  lymphoid  follicles  on  the  side  of 
the  tongue  were  greatly  enlarged,  ulcerated  on  the  surface, 
caseous,  and  softened  in  the  centre. 

Larynx,  Trachea. — Normal. 

Small  Intestine. — The  long  Peyer's  patch  in  the  ileum 
showed  about  eighteen  yellow,  caseous  tubercles,  the 
largest  the  siz^of  a  No.  4  shot;  similar  tubercles  were 
sparsely  distributed  throughout  the  rest  of  the  intestine. 

[^  Gastric  Glands. — Contained  discrete  caseating  nodules. 

Mesenteric  Glands. — Showed  similar  nodules ;  these 
were  most  numerous  in  the  glands  at  the  posterior  ex- 
tremity of  the  mesentery. 

Ileo-Colic  Glands. — In  the  ileo-colic  glands  the  nodules 
were  more  numerous  still,  and  were  beginning  to  coalesce. 


Colic  Glands. 
nodules. 


-Were  enlarged  ;    all  contained  caseating 


Bladder,  Testicles,  Eyes. — Normal. 
Various  Lymphatic  Glands  : 

Cceliac. — One  cceliac  gland  was  composed  practically 
throughout  of  firm,  grey  tissue,  showing  irregular 
patches  of  caseation.  Other  coeliac  glands  were 
beset  with  caseating  nodules  up  to  2  millimetres  in 
diameter. 

Popliteal,  Gluteal,  Precrural,  Pudic,  Iliac,  Sacro- 
iliac, Submaxillary,  Parotid,  Retropharyngeal,  Axillary, 
Ventral  Mediastinal. — Contained  numerous  discrete 
caseating  nodules,  ranging  in  size  up  to  5  millimetres 
in  diameter ;  the  nodules  were  generally  irregular  in 
outline,  and  not  definitely  circumscribed. 

Lumbar  Glands,  Renal  Glands. — Were  closely 
beset  with  caseating  nodules. 

All  the  hseniolyrnph  glands  were  enlarged,  and 
contained  caseating  nodules,  their  tissue  being 
almost  completely  replaced. 


Microscopical  Examination. 
Tongue. — A  few  tubercle  bacilli. 


Tonsil    -     -     - 
Suprarenal  Body 


■J 


I     Numerous  tubercle  bacilli. 


77. 
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VIRUS   B   XI. 


July  12,  1904. 


MEDIASTINAL  GLANDS. 


The  mediastinal  glands  of  an  adult  cow  were  slightly  enlarged,  and  showed  beneath  their  cap- 
sules yellow  nodules  and  internally  yellow  caseous  gritty  masses  with  foci  of  softening. 
The  left  bronchial  gland' was  affected.   Lungs  and  all  other  organs  and  glands  were  normal. 


77.  2  i,  2 
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CALF    232. 


Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XI.  through  Rabbit  C6. 

Date—  February  8th.    1905. 

Dose — 50  milligrammes. 

Weight— (February  Uth)  1  cwt.  2  qrs.  11  lbs.     [Age — 12  weeks.] 

Killed — When  very  ilL     March  15th,  1905.     35  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculate  subcutaneously  on  the  left 
side  of  the  neck  on  February  8th,  1905. 

A  week  later  there  was  a  swelling  at  the  seat  oi  inocula- 
tion measuring  3  in.  by  2J  in.  ;  the  left  prescapular  glanc1 
was  rather  less  than  3  in.  in  length. 

On  February  21st,  1905,  13  days  after  inoculation, 
the  tumour  was  larger  and  more  prominent  ;  the  gland 
measured  4  in.  in  length. 

On  March  8th,  1905,  the  tumour  had  become  almost 
spherical,  measuring  5  in.  in  greatest  diameter,  and 
appeared  to  be  undergoing  softening ;  subsequently 
the  tumour  became  converted  into  a  bag  of  fluid. 

Signs  of  illness  were  first  noticed  on  March  2nd,  1905, 
22  days  after  inoculation  ;  the  respirations  were  visibly 
increased  and  the  animal  appeared  to  be  losing  flesh. 

The  illness  rapidly  became  more  acute  ;    the  respira- 


tions increased  in  frequency,  the  appetite  diminished  and 
the  calf  became  progressively  thinner  and  weaker. 

It  was  killed  when  very  ill  nn  March  15th,  1905,\35- 
days  after  inoculation. 

'Veights. 

from  February  14th,  when  the  calf  was  first  weighed, 
until  the  end  of  the  experiment,  there  was  a  steady  decline 
in  weight. 

cwt.  qrs.  lbs. 
February  14th,  1905         -         -         -     1     2     11 
February  21st,  1905  -         -         -     1     2       7 

February  28th,  1905  -  -  -  1  2  4 
March  7th,  1905  -  -  -  -  1  1  21 
March  14th,  1905     -         -         -         -     1     1     13 

Lossmin'  Weight. — 26  lbs. 

Bate' of  loss  per  loeelc. — 6*23  lbs. 


Temperature. 


February. 

8                /3               /S               Z3 

March. 

28               S                tO 

**          m 

A    U„1E 

•-/      X    *    ^^*^-* 

4  \  ■ 

!*,    *    1         »      *         * 

m                                 /    * 

u 

* 

t 

- 

39—m          -       2 

*•       *    t 

^•*u 

■    * 

3S_ 

POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  soft  fluctuating  tumour 
(5  in.  by  4  in.  by  2£  in),  which  on  section  was  found  to  be  a 
cyst,  with  reddish  yellow  slightly  turbid  serous  contents 
and  caseo-necrotic  walls,  very  irregular  and  shreddy 
internally.  The  skin  over  the  tumour  was  closely  ad- 
herent, thickened,  and  studded  with  congested  yellow 
tubercles. 

The  muscles  between  the  local  tumour  and  prescapular 
gland  showed  several  small  tubercles  ;  there  was  also  a 
slightly  thickened  caseating  lymphatic  vessel. 

Left  Prescapular  Gland.—  Measured  4£  in.  by  2£  in.  by  1§ 
in.*  and  weighed  7  ozs.  On  section  it  was  partly  composed 
of  dense  pinkish -yellow  caseo-necrotic  tissue,  and  partly 
of  grey  translucent  tissue  closely  studded  with  caseous 
foci. 

Left  Prepectoral  Glands.—  Showed  caseating  nodules 
2  to  3  milhmetres  in  diameter. 

Right  Prescapular  and  Right  Prepectoral  Glands.— -Con- 
tained discrete  caseating  nodules,  1*5  to  3  millimetres  in 
diameter. 

Cervical  Glands.— A  lower  cervical  gland  on  the  left  side 
was  enlarged,  and  consisted  throughout  of  grey  trans- 
lucent  tissue  studded  with  caseous  foci. 

The  left  mid  cervical  glands  and  the  cervical  glands  on 
the  righl  ride  oi  the  neck  wit.-  slightly  enlarged,  and  beset 
with  discrete  caseating  nodules. 


Near  the  left  mastoid  process  there  was  a  hard  gland 
which  measured  1£  in.  by  1$  in.  by  1  in.,  and  on  section 
consisted  throughout  of  dense  yellow  caseated  tissue. 
(The  reason  why  this  gland  was  so  extensively  caseated 
was  because  the  local  tumour  was  situated  much  nearer 
the  angle  of  the  jaw  than  usual.) 

In  close  proximity  to  the  above  gland  there  was  a  large 
soft  gland,  which  was  closely  beset  with  discrete  caseating 
nodules. 

Abdomen  : 

Omentum. — Showed  on  its  inferior  surface  numerous 
flattened  caseating  nodules,  ranging  in  size  from  a 
pin's  head  to  a  split  pea  ;  many  were  loosely  attached 
to  the  membrane,  and  were  deeply  haemorrhagic  ; 
others  occurred  in  small  clusters. 

Similar  nodules  were  seen  on  the  parietal  peritoneum 
near  the  spleen,  and  on  the  peritoneal  surface  of  the 
diaphragm  there  were  several  large  clusters. 

Spleen.— Was  enlarged  (weight  1  lb.  5  ozs.).  On 
the  convex  surface  there  were  several  groups  of 
nodules  similar  to  those  on  the  peritoneum  ;  on 
section  the  pulp  was  packed  with  firm  nodules, 
mostly  about  2-5  millimetres  in  diameter. 

Liver.— Was  enlarged  and  soft ;  the  substance 
was  closely  beset  with  grey  nodules,  slightly  opaque 
in  the  centre,  ranging  in  size  from  1  to  about  2*5 
millimetres  in  diameter  ;  on  the  surface  many  of  the 
nodules  projected  under  the  oapsule,  those  on  the 
convex  surface  being  flattened  out,  whilst  those  on 
the  concave  were  prominent  and  rounded. 
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Gall  Bladder. — Normal. 

Portal  Glands. — Were  greatly  enlarged.  They 
showed  in  the  cortices  confluent  masses  of  firm 
translucent  tissue  studded  with  caseous  foci. 

Kidneys — The  left  kidney  showed  on  the  surface 
about  two  dozen  grey  tubercles  ranging  in  size  from 
a  pin's  head  to  that  of  a  millet  seed  ;  the  majority 
of  the  tubercles  were  spherical,  but  some  extended 
for  some  distance  into  the  cortex  ;  in  the  depth  of 
the  cortex  only  a  few  tubercles  were  seen. 

The  right  kidney  showed  about  the  same  number 
of  tubercles  as  the  left. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  one  grey  tubercle  the  size  of  a 
pin's  head. 

Right  suprarenal  body  normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Pericardium. — The  parietal  pericardium  and  the 
pericardium  covering  the  great  vessels  presented 
several  large  clusters  of  nodules,  the  largest  the 
■size  of  a  wheat  grain  ;  the  nodules  were  surrounded 
by  velvety  red  vegetations. 

Pleura. — The  parietal  pleura,  the  mediastinal 
pleura,  the  pleural  surface  of  the  pericardium,  and 
that  of  the  diaphragm,  showed  numerous  nodules 
similar  to  those  on  the  peritoneum  ;  on  the  parietal 
pleura  they  were  situated  along  the  margins  of  the 
ribs,  and  occurred  in  many  places  in  groups  ;  most 
of  the  nodules  were  surrounded  by  a  narrow  fringe  of 
delicate  congested  connective  tissue. 

Lungs. — The  cephalic  lobes,  the  right  middle 
lobe,  and  the  antero-ventral  portions  (one-third)  of 
the  caudal  lobes,  were  heavy,  dark  and  completely 
hepatised  ;  they  were  closely  beset  with  grey  nodules, 
1  to  2  millimetres  in  diameter,  those  under  the  pleura 
causing  slight  projections.  The  nodules  showed  a 
very  slight  amount  of  central  necrosis.  The  bronchi 
in  these  solid  portions  were  filled  with  muco-pus. 
The  crepitant  parts  of  the  caudal  lobes  contained 
tubercles  similar  to  those  in  the  consolidated  lobes, 
'but  in  much  smaller  number  ;  many  of  these  tuber- 
cles were  surrounded  by  zones  of  congestion.  In  the 
fringes  around  the  margins  of  the  caudal  lobes  there 
were  a  few  small  tubercles. 

Mediastinal  Glands. — The  dorsa!  mediastinal  glands 
nere  moderately  enlarged  (four  weighed  5  ozs.).  On 
section  they  showed  in  the  cortices  firm  grey  tissue 
an  a  state  of  early  caseation. 


Bronchial  Glands,  Peribronchial  \Glands.—  Were 
considerably  enlarged,  and  on  section  resembled 
the  mediastinal. 

Below  the  trachea,  in  front  of  the  heart,  there  were 
three  enlarged  glands  ;  one  resembled  the  mediastinal, 
the  others  contained  discrete  nodules. 

Tonsils.— In  the  substance    of  each   tonsil   there  wer 
a  few  caseating  nodules. 

Tongue — Several  of  the  lymphoid  follicles  at  the  base 
of  the  tongue  were  enlarged,  but  were  not  obviously 
caseous  (a  smear  preparation  made  from  one  showed 
tubercle  bacilli). 

Pharynx. — The  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx  showed  numerous  congested  casea 
ting  nodules. 

Trachea. — On  the  mucous  membrane  of  the  trachea, 
near  the  larynx,  there  were  some  small  congested  caseous 
ulcers,  and  on  one  of  the  arytenoid  cartilages  (here  was 
a  small  tubercle. 

Small  Intestine. — All  the  Peyer's  patches  in  the  small 
intestine  contained  caseous  tubercles  ;  in  the  long  patch 
in  the  ileum  they  were  very  numerous. 

Large  Intestine. — The  solitary  lymphoid  follicles  in  the 
large  intestine  were  enlarged  and  caseating,  the  mucous 
membrane  over  them  being  congested. 

Testicles,  Eyes,  Thyroid  Body. — Normal. 

Various  Lymphatic  Glands  : 

Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac,  lleo-Sacral, 
Gastric,  Mesenteric,  Colic,  Ventral  Mediastinal,  Parotid, 
Submaxillary,  Retropharyngeal. — All  contained  numer- 
ous discrete  caseating  nodules,  ranging  from  1  •  5  to  2-  5 
and  3  millimetres  in  diameter ;  some  of  the  glands 
were  appreciably  enlarged. 

Lumbar  Glands,  Right  Renal  Gland. — Were  enlarged, 
and  packed  with  caseating  nodules. 

Ischiatic  Glands. — The  right  ischiatic  gland  con- 
tained one  small  nodule ;  the  left  gland  was  not 
found. 

Coeliac  Glands. — Resembled  the  portal. 

All  the  hsemo-lymph  glands  contained  caseating 
nodules. 

Microscopical  Examination. 

Trachea. — A  few  tubercle  bacilli. 

Colon. — Numerous  tubercle  bacilli. 


Follicle   at   Base    of    Tongue    ^ 
Left    Suprarenal      -     -     -     -  J 


A  few  tubercle   bacilli. 
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CALF   234. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XL,  through  Rabbit  66. 

Date— February  8th,  1905. 

Dose — 50  milligrammes. 

Age— 10  weeks.     Weight,  February  14th,  1905. 

Died — March  18th,  1905.     38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  February  8th,  1905. 

Seven  davs  later  there  was  a  firm  swelling  measuring 

4  in.  by  2  in.  by  about  f  in.  ;  the  prescapular  gland  was 
enlarged  and  measured  3  in.  in  length  ;  a  prepectoral 
was  slightly  enlarged. 

On  March  2nd,  1905,  22  days  after  inoculation  there 
was  a  promiuent  elongated  tumour  measuring  6  in.  from 
above  downwards  and  4  in.  in  greatest  width  ;  it  showed 
in  the  skin  over  the  upper  part  a  small  opening  discharging 
yellow    serous    fluid ;     the    prescapular    gland    measured 

5  in.  in  greatest  length  and  the  prepectoral  glands  were 
considerably  enlarged ;  the  tissues  between  the  local 
tumour  and  the  glands  were  thickened  and  oedematous. 
The  general  condition  was  fair,  and  the  respirations  were 
not  increased ;    the  calf,  however,  appeared  to  be  losing 

flesh. 

Shortly  after  this  the  calf  became  obviously  ill ;    the 


respirations  gradually  increased  in  frequency  and  finally 
became  laboured ;  there  was  marked  loss  in  flesh  ;  to- 
wards the  end  of  the  experiment  severe  diarrhoea  set 
in  and  the  calf  became  extremely  weak. 

It  died  on  March  18th,  1905,  38  days  after  the  experi- 
ment began. 

Weights. 

From  February  14th  to  March  14th,  1905  there  was  a 
slow  steady  decline  in  weight ;  during  the  last  four  days 
the  calf  lost  16  lbs. 


February  14th,  1905 
February  21st,  1905 
February  25th,  1905 
March  7th,  1905 
March  14th,  1905 
March  18th,  1905 

Loss  in  Weight. — 21  lbs. 


qrs. 

lbs. 

3 

10 

3 

8 

3 

7 

3 

6 

3 

5 

2 

17 

Temperature. 


f&bruary. 
/3  18 
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26 


March. 
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POST-MORTEM  EXAMINATION. 
Carcass. — Very  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
an  elongated  tumour,  measuring  7  in.  vertically,  41  in. 
from  before  backwards,  and  2  in.  in  thickness  at  the 
upper  part  ;  the  inferior  portion  of  the  tumour  gradually 
diminished  in  thickness,  and  curved  round  the  trachea 
in  the    loose  tissues  of  the  neck. 

On  section  the  tumour  was  composed  of  the  usual 
pinkish  yellow  caseated  tissue,  adherent  to  and  infiltrat- 
ing both  skin  and  muscle  :  in  the  upper  part  this  tissue 
was  almost  completely  replaced  by  an  irregular  cavity, 
3  in.  by  24,  in.  by  1£  in.,  filled  with  slightly  turbid  reddish 
serous  fluid,  and  lined  internally  by  soft  necrotic  tissue, 
masses  of  which  were  loosely  attached  to  the  wall  ;  the 
cavity  communicated  externally  by  a  small  aperture 
through  the  skin,  which  was  covered  with  dried  discharge. 
The  lower  part  of  the  tumour  was  dense  and  firm  through- 
out. 

Between  the  local  tumour  and  the  neighbouring  glands 
there  were  several  thickened  and  caseous  lymphatic 
vessels,  varying  in  thickness  from  that  of  a  crow  <juill  to 
thai  of  a  cedarwood  pencil  ;  two  of  these  could  be  traced 
to  the  prepectoral  glands,  and  one  each  to  the  prescapular 
and  a  .mid-cervical  gland. 

Left  Prescapular  Gland.  Weighed  7  ozs.,  and  measured 
in.  I>y  24,  in.  by  2  in.     On  section  it  was  composed 


practically  throughout  of  dense  yellow  caseated  tissue, 
showing  here  and  there  fine  opaque  streaks  and  foci  of 
beginning  calcification.  The  gland  capsule  was  greatly 
thickened. 

Right  Prescapular  Gland. — Was  enlarged  and  congested. 
At  each  extremity  there  was  a  firm  caseous  mass,  and  in 
the  rest  of  the  gland  very  numereous  discrete  caseating 
nodules. 

Left  Prepectoral  Glands. — Were  much  enlarged.  Two, 
the  size  of  walnuts,  were  caseous  throughout :  two  others 
were  beset  with  caseous  nodules.  The  spherical  prepectoral 
(one  of  the  two  former)  was  found  in  the  midst  of  a  mass 
of  firm  fibroid  tissue,  closely  studded  with  caseous  nodules 

Cervical  Glands. — Along  the  carotid  artery  there  was 
a  chain  of  five  glands,  the  largest  (lying  under  the  extension 
of  the  local  tumour  round  the  trachea)  measured  \\  in.  by 
1  in.  by  |-  in.  ;  all  were  hard  and  caseous  throughout, 
with  the  exception  of  the  lowest,  which  showed  a  third 
of  its  substance  caseous,  the  rest  being  studded  with 
caseous    nodules. 

On  the  right  side,  in  the  middle  of  the  neck,  th  re  war. 
a  gland  the  size  of  a  filbert,  which  was  practically  caseous 
throughout  ;  other  cervical  glands  on  the  right  side  were 
enlarged,  and  beset  with  caseating  nodules.^ 

Abdomen  : 

Omentum. — The  omentum,  on   its  inferior  surface, 
showed    numerous    lenticular    nodules,    the    largest 
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about  3  millimetres  in  diameter  ;  many  were  loosely 
attached,  and  in  some  haemorrhage  had  taken  place. 
The  nodules  were  slightly  opaque  in  the  centre,  and 
showed  around  their  margins  a  narrow  congested 
fringe  ;  in  the  centres  of  the  polygonal  areas  of  the 
omentum  there  were  also  numerous  small  hard 
granules. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  12  ozs.  On  the  surface  there 
was  one  small  lenticular  nodule  ;  the  pulp  was  crowded 
with  yellow  tubercles,  varying  between  1  and  1*5 
millimetre  in  diameter.  (In  the  fellow  calf,  No 
232,  which  lived  a  shorter  time,  the  tubercles  were 
much  larger.) 

Liver. — Was  engorged  with  blood,  but  was  little, 
if  at  all  enlarged.  The  substance  showed  numerous 
evenly  distributed  opaque  tubercles,  varying  in  size 
from  that  of  a  mustard  seed  to  that  of  a  small  shot ; 
many  tubercles  projected  from  the  surface  and 
were  flattened  out,  these  were  generally  larger  than 
those  in  the  depth  of  the  liver,  some  being  the  size 
of  wheat  grains. 

Portal  Glands. — Were  very  large,  weighing  together 
3  ozs.     On  section  they  resembled  the  mediastinal. 

Gall  Bladder. — Under  the  mucous  membrane  there 
was  a  pinhead-sized  yellow  tubercle. 

Kidneys. — Left  kidney  showed  in  the  cortex 
numerous  opaque  grey  tubercles,  ranging  in  size  from 
a  pin's  head  to  a  millet  seed. 

Right  kidney  showed  similar  tubercles. 

Suprarenals. — Left  suprarenal.  In  the  cortex  there 
was  a  small  grey  tubercle. 

Right  suprarenal  normal. 

Thorax  : 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  here  and  there  congested  ;  on  the  left  side  there 
were  about  half  a  dozen  small  lenticular  nodules  ;  on 
on  the  right  side  there  was  about  the  same  number 
of  nodules,  and  in  the  fringes  along  some  of  the  ribs 
were  clusters  of  pinhead-sized  tubercles. 

On  the  left  side  of  the  tendon  of  the  diaphragm 
there  were  a  few  (less  than  a  dozen)  flattened  case- 
ating  nodules. 

On  the  pleural  surface  of  the  pericardium  there 
were  numerous  caseous  nodules,  mostly  about  the 
size  of  wheat  grains. 

Pericardium. — There  were  several  similar  nodules 
on  the  pericardium  covering  the  great  vessels ; 
these  were  surrounded  by  reddish  velvety  vegeta- 
tions. 

Heart. — Under  the  pericardium,  in  the  muscle  of 
the  right  ventricle,  there  was  a  caseous  tubercle  ; 
there  was  a  similar  tubercle  on  the  surface  of  the 
left  ventricle,  near  the  coronary  artery. 

Heart  muscle  and  valves  normal. 

Lungs. — The  cephalic  lobes  were  purplish  red  in 
colour,  and  quite  airless  ;  the  antero-ventral  portion 
of  the  left  caudal  lobe  was  completely  consolidated, 
and  there  were  many  consolidated  lobules  in  the 
rest  of  the  lobe.  The  right  caudal  lobe  showed 
no  large  areas  of  consolidation,  merely  patches  of 
congestion  around  some  groups  of  tubercles  ;  the 
bronchi  in  the  solid  lobes  were  filled  with  muco-pus. 

The  lung  parenchyma  was  evenly  and  closely 
beset  with  caseating  tubercles,  ranging  in  size  from 
a  pin's  head  to  a  millet  seed. 

There  were  no  tubercles  in  the  fringes  around  the 
margins  of  the  lungs. 

Thoracic  Glands.— In  the  dorsal  mediastinum  there 
was  a  chain  of  enlarged  glands.  These  on  section 
showed  irregular  yellow  patches  of  caseation,  sur- 
rounded by  pinkish  translucent  tissue. 


The    bronchial,    peribronchial,    and    lnira-traoheal 
glands,  were  enlarged,  and  resembled  I  tie  media  '  inal. 
The   oesophageal  glands  were  beset  with  oaseating 
nodules. 

The  ventral  mediastinal  glands  (above  the  manu< 
brium  sterni)  were  deeply  congested,  and  clos'k 
beset  with  caseating  nodules. 

In  the  fold  of  mediastinal  pleura  at  the  apex  of 
the  heart,  and  in  the  caval  fold  of  pleura,  there  were 
two  glands  which  resembled  the  ventral  mediastinal 
Tongue. — The    solitary    lymphoid    follicles    along    the 
sides  and  at  the  base  of  the  tongue  were  enlarged,    in- 
durated and  caseating. 

Pharynx. — There  were  numerous  caseous  tubercles  in 
the  mucous  membrane  of  the  pharynx  and  upper  part  of 
the  oesophagus. 

The  corrugated  mucous  membrane  in  the  vault  of  the 
pharynx  was  packed  with  caseating  nodules,  and  there 
were  several  caseous  tubercles  in  the  mucous  membrane  at 
the  back  of  the  nose. 

Tonsils. — Were  closely  beset  with  caseating  nodules. 
Larynx. — There  were  a  few  small  tubercles  on  the  vocal 
cords. 

Trachea. — Was  filled  with  froth.  The  mucous  mem- 
brane showed  along  its  whole  length  numerous  small 
slightly  raised,  caseous  ulcers,  with  congested  margins. 

Stomach. — On  the  mucous  surface  of  the  stomach  there 
were  numerous  projecting  caseating  nodules,  the  largest 
2  '5  millimetres  in  diameter  ;  a  few  nodules  were  felt  under 
the  mucous  membrane. 

Intestines. — The  small  intestine  in  this  calf  was  more 
severely  affected  than  in  any  other  calf  inoculated  with 
50  milligrammes  of  culture  ;  throughout  the  whole  length 
Peyer's  patches  and  mucous  membrane  were  studded 
with  millet  seed -sized  tubercles  ;  they  were  exceptionally 
numerous  in  the  long  Peyer's  patch,  and  were  not  so 
numerous  in  the  anterior  portion  of  the  duodenum.  The 
mucous  membrane  over  them  was  congested. 

Large  Intestine. — The  solitary  follicles  in  the  large 
intestine  were  slightly  enlarged  and  hardened.  Some 
appeared  to  be  caseating. 

Gastric  Glands,  Mesenteric  Glands,  Ileo-Colic  Glandss 
Colic  Glands. — Were  slightly  enlarged.  Their  cortices 
were  packed  with  confluent  caseating  tubercles.  In 
some  the  cortex  was  made  up  of  translucent  grey  tissue, 
studded  with  caseous  foci.  The  serous  membrane  cover - 
ng  the  mesenteric  glands  was  deeply  congested. 

Bladder. — Under  the  mucous  membrane  there    was  a 
pin-head-sized  tubercle. 
Eyes,     Brain. — Normal. 
Various  Lymphatic  Glands  : 

Submaxillary,  Retropharyngeal. — Were  enlarged, 
congested,  and  packed  with  caseating  nodules,  which 
in  several  places  were  becoming  confluent. 

Parotid,  Mastoid,  Deep  Cervical,  Ilio-Sacral,  Iliac, 
Precrural,  Popliteal,  Gluteal,  Ischiatic,  Axillary, 
Right  Prepectoral,  Vertebral. — Were  slightly  enlarged, 
and  closely  beset  with  caseating  nodules,  ranging 
from  1  to  2  or  2 -5  millimetres  in  diameter. 

Cozliac. — Were  enlarged,  and  consisted  throughout 
of  firm  pinkish  grey  tissue,  far  advanced  in  caseation. 
Lumbar,  Renal. — Resembled  the  coeliac,  but  were 
not  so  advanced. 

All  the  haemo-lymph  glands  were  beset  with 
caseating    nodules. 

Microscopical  Examination. 
Gall  Bladder        --j 

Left  Suprarenal  -  I  Numerous,  tubercle  bacilli. 
Stomach      -         -  J 

Intestine. — Very  numerous  tubercle  bacilli. 
Heart 

Bladder   \  A  few  tubercle  bacilli. 
Trachea 
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VIRUS   B   XII. 

July  28,  1904. 


LUNG  AND  MEDIASTINAL  GLAND 


The  specimens  were  taken  from  a  bullock  in  good  condition  and  only  two  tuberculous  foci  were 
found  in  the  whole  body.  One  was  a  nodule  in  the  lung,  the  size  of  a  pigeon's  egg, 
filled  with  yellow  caseo-pus.  The  other  was  a  very  enlarged  mediastinal  gland  which 
was  packed  with  yellow  gritty  tubercles  and  contained  a  cavity  filled  with  gritty  caseo-pus. 
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CALF  274. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Vim*  B.  XII 

Date— April  29th.  1905. 

Dose — 50    milligrammes. 

Weight— May  2nd.  190.3.  2  qrs.  16  lbs.     [Age— 7£  weeks.]      . 

Died — June  7th.  1905.     39  davs  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  29th,  1905. 

Eleven  days  after  inoculation  there  was  an  oval  firm 
swelling  measuring  3.V  in.  in  length,  2i  in.  in  breadth  and 
about  fin.  in  greatest  thickness ;  the  left  prescapular 
gland  was  3  in.  in  long  diameter. 

On  May  19th,  1905, 20  days  after  inoculation,  the  tumour 
attained  its  maximum,  4  in.  by  3  in.  ;  the  tumour  was 
wholly  subcutaneous  and  the  skin  over  the  central  part 
was  thinned  and  on  the  point  of  breaking  down ;  the 
prescapular  gland  measured  3i  in.  in  length  ;  the  pre- 
pectoral  glands  were  not  obviously  enlarged.  One  of  the 
lower  cervical  glands  was  enlarged  and  indurated.  The 
calf  seemed  to  be  losing  flesh,  the  coat  was  rough  and  the 
respirations  were  increased  in  frequency. 


The  skin  over  the  centre  of  the  tumour  necrosed  and  a. 
deep  fissure  appeared  which  discharged  turbid  fluid  ; 
subsequently  a  slough  separated  and  a  deep  foul-suielling. 
ulcer  was  formed. 

The  calf  gradually  became  thinner  and  weaker  and  the 
respirations    more    frequent    (rate   on   June   2nd   88    per 
minute).     It  was  found  dead  on  the  morning  of  June  7th," 
1905,  39  nine  days  after  inoculation. 


Weights. 


May  2nd.  1905  - 
May  25th,  1905  - 
June  7th,     1905   - 

Gain  in  weight. — 2  lbs. 


qrs.    lba 
2       16 
2       25 
2       18 


29 


Temperature, 
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POST-MORTEM  EXAMINATION. 

Carcass.  — Emac  ia  ted. 

Seat  of  Inoculation. — On  the  left  side  of  the  neck  there 
was  a  deep  extremely  foul  excavation,  with  raised  under- 
mined margins  and  dirty  brownish  necrotic  floor,  partly 
'•overed  by  a  dry  black  slough.  The  ulcer  was  situated 
in  the  upper  part  of  the  local  tumour,  from  which  more 
than  two-thirds  of  the  middle  necrotic  portion  had 
sloughed  away.  On  section  through  the  tumour,  which 
measured  4  in.  by  3  in.  by  1  in.,  the  ulcer  was  found  to 
penetrate  down  to  the  muscular  layer.  In  the  lower 
part  of  the  tumour,  between  the  skin  and  muscles,  there 
remained  a  small  mass  of  firm  pinkish  yellow  caseo- 
necrotic  tissue.  The  subjacent  muscles  were  infiltrated 
for  a  short  distance  with  yellow  caseous  tubercles. 

Left  Prescapular  Gland. — Weighed  about  3  ozs.,  and 
measured  2  J  in.  by  1^  in.  by  %  in.  On  section  the  greater 
part  of  the  gland  was  composed  of  dense  yellowish  white 
somewhat  translucent  caseated  tissue,  containing 
numerous  opaque  whitish  foci  (of  early  calcification  ?). 
Towards  one  extremity  of  the  gland  there  was  the  usual 
pinkish  yellow  caseo-necrotie  tissue. 

PrepectOtal  Glands. — On  the  left  side  the  rounded  pre- 
peotoral,  the  size  of  a  small  pea,  contained  one  pinhead- 
-ized  caseous  tubercle.  The  kidney-shaped  gland  was 
slightly  enlarged,  and  contained  from  six  to  eight  yellow 
boob  tubercles,  the  largest  1*5  millimetre  in  diameter. 
The  prepectoral  glands  on  the  right  side  contained  dis- 
crete yellow  caseous  tubercles. 

Cervical  Glands. — One  of  the  lower  cervical  glands  on 
tlie  left  side  was  much  enlarged  (1|  in.  by  1  in.  by  a  little 
over  \  in.;.    On  section  it  consisted  throughout  of  dense 


yellow  caseous  substance.with  minute  opaque  whitish  gritty 
foci  scattered  throughout.  The  left  upper  cervical  gland, 
the  size  of  a  walnut,  was  similar  on  section  ;  the  gland 
external  to  the  latter  (hyoid  ?)  contained  a  pea-sized, 
firm  caseous  nodule  and  numerous  small  caseous  tubercles. 
Other  cervical  glands  on  the  left  side  and  all  those  on  the 
right  showed  yellow  caseous  nodules  ranging  from  1  to 
about   1*5  millimetre  in  diameter. 

A  gland  just  within  the  entrance  to  the  thorax,  the 
size  of  a  broad  bean,  showed  half  its  cortex  dense  yellow 
and  caseous,  and  the  rest  closely  studded  with  caseous- 
tubercles. 

Abdomen  : 

Omentum,. — On  the  inferior  surface  of  the  omentum 
there  were  about  eighteen  small  flattened  tubercles,, 
(largest  1  -5  millimetre)  several  of  which  were  loosely 
attached  and  haemorrhagic. 

Parietal  Peritoneum.— Normal. 

Spleen.— 6  ozs.  Showed  in  the  pulp  moderately 
numerous  tubercles,  the  largest  a  little  over  1  milli- 
metre in  diameter,  with  yellow  necrotic  centres  and 
congested  margins. 

Liver. — Was  dark  in  colour  and  full  of  blood.  The 
substance  contained  not  very  numerous  opaque 
caseous  tubercles,  ranging  in  size  from  a  mere  point 
to  about  1  millimetre  in  diameter. 

Gall  Bladder.  Showed  two  minute  yellow  tubercles 
under  the  raucous  membrane. 

Portal  Glands. — Were  much  enlarged.  The  cor- 
ticea  were  linn  and  well  advanced  in  caseation;  the 
medullae  were  soft  and   .edematous. 
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Kidneys. — The  capsules  were  very  adherent,  and 
■were  with  difficulty  stripped  off  ;  the  kidney  sub- 
stance was  pale  and  tough  ;  the  cortical  zones 
appeared  to  be  reduced  in  thickness. 

On  the  surface  of  the  left  kidney  four  grey  miliary 
tubercles  with  caseous  centres  were  seen  ;  a  few 
similar  tubercles  were  found  in  the  depth  of  the 
cortex,  and  one  in  the  medullary  zone. 

On  the  surface  of  the  right  kidney  there  were  about 
a  dozen  tubercles  ;  on  section  a  few  tubercles  were 
■seen  in  the  medulla  ;  none  in  the  deeper  parts  of 
the  cortex. 

Suprarenals. — The  left  suprarenal  body  contained 
a  pinhead-sized  caseating  tubercle  ;  the  right  was 
normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — On  the  caval  fold  of  pleura  there  was 
one  caseous  nodule  the  size  of  a  wheat  gram,  and 
three  or  four  congested  tubercles  ;  no  tubercles  were 
seen  on  any  other  part  of  the  pleura. 

Lungs.—  The  anterior  lobes  were  extensively  con- 
solidated ;  the  right  cephalic  and  right  middle  lobes 
were  dark  red  and  airless.  The  left  cephalic  lobe 
had  a  few  air-containing  lobules  along  the  dorsal 
border  and  posterior  margin,  and  just  floated  in 
water  ;  in  the  caudal  lobes  individual  nodules  and 
small  groups  of  nodules  were  surrounded  by  dark 
red  zones  or  areas,  irregular  in  outline  ;  those  in  the 
antero-ventral  regions  were  very  numerous  and  had 
run  together,  causing  almost  complete  consolidation. 
The  tissues  of  the  lung  were  crowded  with  greyish- 
yellow  caseous  tubercles,  ranging  in  size  up  to  about 
2  millimetres  in  diameter,  majority  about  1  milli- 
metre. The  tubercles  were  irregular  in  outline,  and 
had  in  many  places  become  confluent.  Many  of 
the  nodules  showed  in  the  centre  a  minute  opaque 
focus  (beginning  calcification  ?) 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged ;  the  cortex  was  firm, 
yellowish -white  in  colour,  and  well  advanced  in 
caseation,  only  a  small  amount  of  grey  translucent 
tissue  remaining  ;  minute  gritty  foci  were  scattered 
throughout.  Four  small  glands  anterior  to  the  latter 
were  similar,  but  the  whole  of  their  cortices  was 
not  affected.  A  long  gland  above  the  bifurcation 
was  caseating  throughout,  except  for  a  narrow  band 
of  congested  tissue  along  the  hilum. 

Bronchial  Glands. — Were  similarly  affected. 

The  bronchial  and  mediastinal  glands  together 
weighed  3  ozs. 

One  infra-tracheal  gland  resembled  the  bronchial ; 
another  was  closely  beset  with  confluent  caseating 
nodules. 


Tonsils. 
tubercles. 


-Contained  each  three  or  four  yellow  caseous 


Tongue. — Several  of  the  follicles  at  the  margins  of  the 
■tongue  were  enlarged  and  had  caseous  softened  centres  ; 
at  the  base  of  the  tongue  there  was  a  small  caseous  ulcer. 


Pharynx.  The  corrugated  mucous  an  mbram  in  the 
vault  of  the  pharynx  contained  numerous  yellow  loftened 
tubercles;  the  rest  of  the  pharyngeal  mucous  membrane 
was  congested,  but  showed  no  tubercles. 

Trachea. — The  mucous  membrane  of  tin-  trachea 
showed  two  minute  grey  tubercles. 

Intestines.— In  the   small    intestine   the   long   Peyer'a 

patch  was  thickly  beset  with  yellow  caseous  and  soften <d 
tubercles,  all  about  1  millimetre  or  a  little  over  in  diameter. 
Similar  tubercles  were  seen  in  other  parts  of  the  small 
intestine,  but  these  were  not  so  numerous  as  in  the  long 
patch  ;  they  were  situated  under  the  mucous  membrane 
as  well  as  in  Peyer's  patches. 

In  the  anterior  part  of  the  large  intestine  there  were 
fairly  numerous  slightly  raised  yellow  tubercles,  with  soft 
yellow  centres  (enlarged  follicles  ?) 

Mesenteric  Glands. — Were  not  appreciably  enlarged. 
They  felt  firmer  than  normal,  and  showed  in  the  cortex 
numerous  yellow  caseous  foci  (none  larger  than  2  milli- 
metres), irregular  in  outline  ;  the  tissue  surrounding  tie 
foci,  especially  in  the  terminal  glands,  had  a  greyish 
translucent  appearance,  as  if  infiltrated  with  cells. 

Colic  Glands. — Several  of  the  colic  glands  were  en- 
larged, and  consisted  practically  throughout  of  firm 
grey  tissue  beset  with  caseous  foci ;  others  contained 
discrete  caseous  tubercles. 

Gastric  Glands. — Were  closely  beset  with  caseous 
tubercles. 

Eyes,  Thyroid  Body,  Testicles. — Normal. 

Various  Lymphatic  Glands  : 

Coeliac. — One  was  enlarged,  indurated,  and  showed 
irregular  yellow  caseous  patches  ;  a  second  gland 
contained  numerous  caseating  nodules  ;  two  or  three 
small  glands  contained  small  caseous  tubercles. 

Precrural. — Contained  numerous  discrete  yellow 
caseous  tubercles,  irregular  in  outline,  and  ranging 
up  to  about  1  -5  millimetre  in  diameter ;  in  the  centre 
of  some  of  the  larger  tubercles  a  minute  opaque 
yellowish  white  focus  was  seen  (beginning  calcifica- 
tion ?) 

Popliteal,  Pudic,  Gluteal,  Iliac,  Ilio-Sacral,  Right 
Prescapular,  Axillary,  Ventral,  Mediastinal,  Parotid. 
— Contained  similar  tubercles. 

Renal,  Lumbar,  Submaxillary,  Retropharyngeal. — 
Were  rather  more  closely  beset  with  caseous  tubercles, 
all  of  which,  however,  remained  discrete. 

Several  hsemo-lymph  glands  contained  pinhead- 
sized  caseating  tubercles. 

Microscopical  Examination. 

Tonsil         -     -     -■» 
Pharynx  (vault)    I 

J 

Tongue. — Very  numerous  tubercle  bacilli. 

Suprarenal  Body. — Moderately  numerous  tubercle  bacilli. 


Colon 

Small  Intestine 


Numerous  tubercle  bacilli. 
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CALF  276. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XII. 

Date— April  29th,  1905. 

Dose — 50  milligrammes. 

Weight— May  2nd,  1905,  2  qrs.  10  lbs.     [Age— 7f  weeks.  J 

Died— May  23rd,  1905. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  29th,  1905. 

Eleven  days  after  inoculation  there  was  an  elongated 
swelling  measuring  5  in.  by  3  in.  by  1  in.,  which  extended 
into  the  loose  tissues  of  the  neck ;  the  left  prescapular 
gland  measured  3  in. 

The  local  lesion  and  gland  increased  in  size  subsequently, 
but  only  to  a  very  slight  extent. 


The  condition  of  the  calf,  when  inoculated,  was  not 
very  good  ;  during  the  first  three  weeks  of  the  experiment 
there  was  no  change  ;  then  the  calf  gradually  became 
thinner  and  weaker,  and  for  twenty-four  hours  before 
death  was  unable  to  rise  from  the  ground ;  the  respira- 
tions, even  during  the  latter  part  of  the  experiment,  were 
not  noticeably  increased 


Temperature. 

May 


29 


/A 


4i 


40 


39 


38 


37 


s 


^ 


s 


I 


i 


m 


/9 


11 
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Weights. 

There  was  a  steady  loss  in  weight. 

qrs.  lbs. 

May  2nd,  1905 2  10 

May  5th,  1905 2  7 

May  18th,  1905 2  2 

May  25th,  1905 1  22 

Loss  in  weight. — 16  lbs. 

Rate  of  loss  per  week. — 4 '  87  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — Greatly  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  elongated  tumour 
measuring  5  in.  by  3  in.  by  about  1  in.  in  greatest  thick- 
ness. On  section  it  was  composed  of  congested  yellow 
necrotic  tissue,  infiltrating  to  a  slight  extent  both  skin 
and  muscle  ;  the  tissue  in  the  centre  of  the  upper  part 
of  the  tumour  was  spongy,  and  from  it  could  be  squeezed 
clear,  watery  fluid. 

Left  Prescapular  Gland. — Measured  3  in.  by  1J  in.  by 
1  in.  On  section  the  greater  part  of  the  cortex  was 
composed  of  pinkish  yellow  caseated  tissue  ;  a  small 
patch  near  the  hilum  showed  (edematous  glandular  tissue 
containing  discrete  tubercles. 

Left  Prepeetoral  Glands. — Were  not  enlarged  nor 
obviously  tuberculous. 

Cervical  Glands. — Tin;  left  upper  cervical  gland,  the  size 
of  a  filbert,  was  indurated,  yellow  and  caseous  through- 
out ;  a  gland  external  to  the  latter  contained  a  nodule 
in  a  state  of  early  caseation  and  a  few  discrete  tubercles. 


On  the  left  side  of  the  trachea  there  was  a  series  of  four 
enlarged  glands,  the  largest  the  size  of  a  broad  bean,  the 
smallest  that  of  a  kidney  bean.  These  on  section  showed 
the  greater  part  of  the  cortex  firm,  yellow  and  caseous. 

The  cervical  glands  on  the  right  side  appeared  normal. 

Abdomen  : 

Omentum,. — On  the  inferior  surface  there  were 
three  or  four  minute  congested  tubercles. 

Spleen.— Very  small,  weighed  lees  than  3  ozs. 
Showed  scattered  throughout  the  pulp  small  grey, 
spherical  bodies,  probably  enlarged  Malphighian 
corpuscles. 

Liver. — At  first  sight  was  normal.  Close  exami- 
nation revealed  a  number  of  extremely  minute 
grey  foci,  just  visible  to  the  naked  eye,  scattered 
throughout  the  substance. 

Portal  Glands.— Were  not  enlarged.  The  cortices 
of  the  larger  ones  (?  firmer  and  greyer  than  normal) 
contained  numerous  discrete  greyish-white  foci ; 
the  smaller  glands  showed  scattered  greyish-white 
foci. 

Gall  Bladder. — Normal. 

Kidneys.— In  the  cortex  of  each  kidney,  on  the 
surface,  two  or  three  small  grey  tubercles  the  size 
of  mustard  seeds  were  seen. 

Suprarenal  Bodies.— Appeared  normal. 

Thorax  : 

Heart,  Pleura,  Diaphragm.— Normal. 
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Lungs. — The  left  lung  was  crepitant  throughout, 
except  for  a  small  irregular  patch  of  consolidation 
in  the  antero-ventral  part  of  the  caudal  lobe.  In  the 
right  lung  the  ventral  flap  of  the  cephalic  lobe  and 
the  greater  part  of  the  right  middle  lobe  was  con- 
solidated ;  in  the  right  caudal  lobe  there  were 
numerous  irregular  dark  red  areas  of  consolidation, 
seen  principally  on  the  external  surface  (the  calf  lay 
chiefly  on  its  right  side  during  the  two  or  three  days 
preceding  its  death).  The  lung  tissue  was  evenly 
beset  with  numerous  dark  grey  congested  tubercles, 
ranging  in  size  from  a  mere  point  to  about  0-5  milli- 
metres in  diameter ;  the  larger  tubercles  showed 
a  faint  indication  of  central  necrosis. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  slightly  enlarged.  On  section  the  cortex  was 
firmer  and  greyer  than  normal,  and  showed  yellow 
foci  of  necrosis,  forming  in  places  a  fine  network  ; 
the  glands  anterior  to  the  latter  showed  more  defi- 
nite caseation. 

The  bronchial  glands  resembled  the  mediastinal, 
except  that  a  few  small  patches  in  the  cortex  of  each 
had  a  normal  appearance. 

The  ventral  mediastinal  glands  contained  scattered 
greyish  whits  fori. 

Tongue,  Pharynx,  Tonsils,  Trachea. — Appeared  normal. 

Small  Intestine. — The  long  Peyer's  patch  showed  fairly 
numerous  minute  whitish  foci  under  the  mucous  mem- 
brane ;  other  Peyer's  patches  contained  similar  foci,  but 
in  much  smaller  number,  several  not  containing  any. 
The  patches  in  the  anterior  part  of  the  intestine  were 
closely  studded  on  the  mucous  surface  with  yellow  foci, 
which  could  be  easily  scraped  away  with  the  point  of  a 
scalpel  (secretion  in  the  mouths  of  the  follicles). 

Large  Intestine. — Normal. 

Gastric  Glands. — Appeared  normal. 

Mesenteric  Glands. — Contain  scattered  grey  tubercles, 
some  of  which  were  beginning  to  caseate. 

Colic  Glands. — A  few  of  the  colic  glands  showed  early 
tubercles. 

Various  Lymphatic  Glands : 

Gluteal  Glands,  Popliteal  Glands,  Precrural  Glands, 
Pudic  Glands. — Contained  a  few  greyish- white  discreet 
tubercles,  irregular  in  outline. 

Parotid  Glands,  Submaxillary  Glands. — Contained 
fairly  numerous  pinhead-sized  caseating  tubercles. 

Retropharyngeal  Glands. — Contained  a  few  similar 
tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands,  Lumbar  Glands, 


Real   Glands. — Each   showed     a    few    minute     gi 
tubercles,  slightly  opaque  in  the  centre. 

Coeliac  Glands. — In  one  ooeliao   gland    <! 
grey  tubercles  in  the  cortex,  just  beginning  to  (  ase  tte. 
Other  coeliac  glands  were  normal  bo  the  n  iked 

Right     Prescapular    Gland. — Contained 
greyish-white  foci. 

Right  Spherical  Prepectoral  Gland. — Contained  - 
congested  grey  tubercle. 

Axillary  Glands. — The  right  axillary  gland  >bo  •  d 
one  or  two  minute  grey  foci ;  the  left  axillary  appeared 
normal. 

Minute  grey  points  were  seen  in  several  h  •  mo-lymph 
glands. 

Testicles,  Eyes. — Normal. 

Microscopical  Examination. 

Right  Iliac  Gland)  XT  .    ,       ,     ,      .„. 

Mesenteric  GW/NumerouS  tubercle  baclllK 

Small  Intestine  : — 

1.  Tubercle. — Moderately  numerous  tubercle  bacilli. 

2.  Secretion   in   Mouth   of   Follicle. — No    tubercle 
bacilli. 

Spleen. — A  few  tubercle  bacilli. 

Pudic  Gland. — Moderately  numerous   tubercle  bacilli. 

COMMENT  ON  CALVES  274  AND  270. 

Both  these  calves  were  younger  than  the  majority  that 
have  been  used  for  the  50  milligramme  inoculations,  and 
weighed  rather  less  than  the  normal  for  calves  of  their 
age. 

Calf  276  was  in  a  poor  state  of  health  on  arrival  at 
Walpole,  and  during  the  time  it  was  at  the  farm  before 
inoculation  there  was  no  improvement  in  its  condition  ; 
probably  it  had  not  recovered  from  the  effects  of  its 
journey  from  Jersey. 

After  inoculation  it  gradually  became  thinner  and 
weaker,  and  died  before,  the  disease  had  time  to  develop 
itself  fully.  The  lesions  produced  were  disseminated 
throughout  the  whole  body,  but  were  very  minut  and 
with  difficulty  made  out,  particularly  in  the  liver, 
spleen  and  kidneys,  and  many  of  the  lymphatic  glands. 
Tubercles  were  more  conspicuous  in  the  lungs  than  in  any 
other  organ,  but  there  was  not  a  sufficient  amount  of 
consolidation  to  cause  death  ;  the  consolidated  areas  in  the 
right  lung  were  probably  the  result  of  hypostasis,  seeing 
that  the  animal  lay  chiefly  on  its  right  side  during  the  few 
days  preceding  its  death. 

Calf  274  was  also  not  in  a  vigorous  state  of  health  at 
the  time  of  inoculation,  but  was  in  a  much  better  con- 
dition than  Calf  276. 


77. 
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VIRUS   B   XIII. 

September  25,  1904. 


MEDIASTINAL  GLAND. 


One  tuberculous  mediastinal  gland  was  taken  from  a  four  months'  old  calf  which  had  no  other- 
sign  of  tubercle.  The  gland,  slightly  enlarged,  showed  yellow  points  beneath  the  capsule, . 
and  internally  discrete  tubercles  with  yellow  gritty  centres. 
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CALF   268. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIII.,  through  Rabbit  116. 

Date— April  29th,  1903. 

Dose — 50  milligrammes. 

Weight — 3  qrs.     [Age — 7£  weeks.] 

Died— May  26th,  1905.     27  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
of  the  neck  on  April  29th,  1905. 

Twelve  days  after  inoculation  there  was  a  rounded 
swelling  4|  in.  by  3j  in. ;  the  left  prescapular  gland  was 
enlarged  and  measured  3£  in.  in  long  diameter  ;  a  pre- 
pectoral gland  was  the  size  of  a  walnut. 

On  May  19th,  1905,  three  weeks  after  inoculation,  the 
tumour  was  more  prominent  and  larger,  measuring 
5  in.  by  3£  in.  in  superficial  area  ;  the  prescapular  gland 
measured  4  in.  in  length  ;  on  this  date  signs  of  illness 
were  first  noticed  ;  the  rate  of  respiration  was  slightly 
increased,  the  coat  was  rough  and  the  calf  seemed  to  be 
losing  flesh. 


On  May  23rd,  1905,  there  was  a  sudden  increase  in 
the  respiratory  rate,  the  breathing  became  very  em- 
barrassed and  the  calf  died  on  May  26th,  1905,  27  days 
after  inoculation. 

Wt  ijhts. 
The  calf  steadily  lost  weight. 


May  2nd,  1905 
May  10th  to  23rd,  1905  - 
May  26th,  1905 
Loss  in  weight. — 11  lbs. 


qrs. 
•  3 
■     2 


)b« 


2   r 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Carcass. — Slightly  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there 
was  a  firm  tumour  4|  in.  in  length,  and  3  in.  in 
breadth.  On  removal  and  section  it  showed  between 
the  skin  and  muscles  a  lenticular  mass  of  yellow 
caseo-necrotic  tissue  1  in.  in  greatest  thickness ;  in 
the  upper  half  there  was  a  flat  space,  with  irregular 
necrotic  wall  filled  with  reddish  serous  fluid.  The 
skin  was  thoroughly  adherent  and  infiltrated,  chiefly 
in  its  deeper  layers  ;  at  one  point,  corresponding  to  the 
site  of  entry  of  the  needle,  caseated  tissue  extended  almost 
up  to  the  surface.  The  muscles  were  adherent  and  slightly 
infiltrated. 

Left  Prescapular  Gland. — Weighed  3|  ozs.,  and  measured 
3 J  in.  by  2  in.  by  1£  in.  On  section  the  greater  part  of  the 
cortex  was  composed  of  pinkish-yellow  caseated  tissue, 
the  rest  of  firm,  translucent  tissue  studded  with  caseous 
foci. 

Left  Prepectoral  Glands. — The  spherical  prepectoral, 
the  Bize  of  a  walnut,  was  dense,  yellow  and  caseous  through- 
out. The  kidney-shaped  gland  was  cedematous,  and 
contained  a  few  miliary  caseous  tubercles  ;  a  third  gland 
posterior  to  the  latter  showed  one  or  two  small  tubercles. 

A  gland  just  within  the  thorax  on  the  left  side,  §  in.  in 
diameter,  was  very  hard,  and  composed  throughout  of 
yellow  caseated  tissue. 

Cer vital  Glands.  The  left  upper  cervical  gland,  the 
size  of  a  thrush's  egg,  was  indurated  and  caseating  through- 
out (not  so  advanced  as  the  spherical  prepectoral); 
the  t'land  external  to  the  hitter  showed  miliary  caseous 
tubercles.      A  gland  in  the  middle  of  the  neck,  the  size  of 


a  large  pea,  w-as  indurated  and  in  a  state  of  early  caseation. 
Other  left  cervical  glands  and  the  right  cervical  glands 
contained  discrete  miliary  caseating  tubercles. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were  a 
few  loosely  attached  flattened  tubercles,  the  largest 
2  millimetres  in  diameter  ;  some  were  deeply  hemorr- 
hagic. 

Parietal  Peritoneum. — Normal. 

Spleen.— Weighed  11  ozs.  On  section  the  pulp 
presented  a  coarsely  granular  appearance,  and  was 
crowded  almost  as  closelv  as  possible  with  miliary 
tubercles,  slightly  yellow  in  the  centre. 

Liver.— Normal  in  colour  and  firmness  ;  showed 
evenly  distributed  throughout  the  substance  numerous 
grey  tubercles  ranging  in  size  from  a  mere  speck 
to  about  0-5  millimetre  in  diameter;  some  of  th» 
larger  ones  showed  signs  of  central  necrosis. 

Gall  Bladder. — Under  the  mucous  membrane  were 
two  or  three  minute  tubercles. 

Portal  Glands. — Were  enlarged,  and  closely  beset 
with  grey  miliary  caseating  tubercles,  in  several  places 
aggregated  together  into  small  masses. 

Kidneys.  —  Each  kidney  showed  in  the  cortex  fairly 
numerous  tubercles  similar  to  those  in  the  liver. 

Suprarenal  Undies. — There  wen-  a  few  minute 
pearly  tubercles  in  the  cortex  of  each. 

Thorax  : 

Heart.  There  was  a  pinhead-sized  tubercle  on  the 
pericardium  covering  the  aorta  ;  on  the  endocardium 
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of  the  right  ventricle  there  were  one  or  two  minute 
grey  foci.     Heart  muscle  normal. 

Pleura. — One  minute  tubercle  on  the  pleural 
surface  of  the  diaphragm  ;  pleura  was  otherwise 
normal. 

Lungs. — Were  heavy  ;  the  cephalic  lobes,  the  right 
middle  lobe,  the  antero-ventral  portions  of  the  left 
caudal,  and  the  greater  part  of  the  right  caudal, 
were  dark  red  and  consolidated  ;  the  re=it  of  the  caudal 
lobes  were  congested,  and  showed  patches  of  more 
recent  consolidation.  The  lung  tissue  was  evenly 
and  closely  beset  with  minute  grey  tubercles,  slightly 
opaque  in  the  centre. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged.  The  caudal  gland  showed 
the  cortex  closely  beset  with  grey  caseating  tubercles, 
which  in  many  places  had  become  confluent ;  the 
glands  anterior  to  the  latter  and  the  bronchial  glands 
consisted  practically  throughout  of  firm  grey  tissue 
containing  a  yellow  network.  An  infra-tracheal 
gland  showed  part  of  the  cortex  tuberculous.  The 
right  bronchial  glands  were  deeply  congested. 

Trachea.— The  mucous  membrane  showed  very  numer- 
ous slightly  raised,  congested  ulcerated  foci,  from  the- 
centres  of  which  soft  greyish  material  could  be  scraped. 

Tonsils. — Contained  numerous  caseous  tubercles. 

Pharynx. — There  were  several  pinhead-sized  sub- 
mucous caseous  tubercles  in  the  vault  of  the  pharynx, 
posterior  nares,  and  upper  surface  of  the  soft  palate. 

Under  the  mucous  membrane  at  the  sides  and  around 
the  base  of  the  tongue  there  were  numerous  small  greyish 
white  tubercles. 

Small  Intestines. — There  were  numerous  opaque  white 
tubercles,  the  largest  the  size  of  a  pin's  head,  in  the  ileum  ; 


in  the  rest  of  the  intesl  ine  I  bey  were  rather  less  numerous  : 
they  occurred  under  the  mucous  membrane  as  well  01 
in  Peyer's  patches;  patches  of  tin-  mucous  membrane 
were  intensely  congested. 

Large  Intestine.— The  lymphoid  follicles  appeared 
slightly  enlarged,  but  weir  not  opaque. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Contained  discrete  grey  miliary  tubercles,  with  opaque 
centres. 

Various  Lymph  die  (Hands  ; 

Coeliac  Glands.  One  showed  grey  tissue  in  a  state 
of  early  caseation;  the  others  contained  discrete 
caseating  tubercles. 

Gluteal  Glands,  Popliteal  Glands,  Precrural  Glands, 
Pudic  Glands,  Ventral  Mediastinal  Glands,  Parotid 
Glands,  Submaxillary  Glands,  Retropharyngea  Gland  . 
Axillary  Glands,  Right  Prepectoral  (Hand,  Eight 
Prescapular  Gland, — Contained  numerous  discrete 
caseous  tubercles,  the  largest  about  1  millimetre  in 
diameter. 

There  were  numerous   tubercles  also  in  the  Iliac, 
Iliosac  al  and  Lumbar  Glands  ;    these  were  grev  and 
semi- translucent. 
All  the  haemo-lymph  glands  examined  showed  caseating 
miliary  tubercles. 
Bladder,  Testicles,  Eyes. — Normal. 

Microscopical  Examination. 
Small  Intestine    \ 

Trachea  -         -     |  Numerous  tubercle  bacilli. 
Tonsil     -         -     > 

Tubercle  from  Palate. — Very  numerous  tubercle  bacilli. 
Suprarenal  Body     -         .         .       j        Moderately 
Large  Intestine  (solitary  follicle)  J    numerous^  tubercle 
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CALF   272. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIII.,  through  Rabbit  116. 

Date— April  29th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  2  lbs.     [Age— 7$  weeks.] 

Killed — "When  very  ill,  June  14th,  1905.     46  days  after  inoculation. 


Clinical    History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  29th,  1905. 

Twelve  days  after  inoculation  there  was  a  slightly 
raised  swelling.  51  by  3  in.,  triangular  in  outline ;  the  left 
piescapular  gland  was  greatly  enlarged  and  measured  5 
in.  in  long  diameter;  there  was  slight  oedema  of  the  dewlap. 

Subsequently  the  tumour  increased  in  thickness  but 
very  little  in  area  ;   the  gland  diminished  a  little  in  size. 

Until  the  end  of  May  the  general  condition  i*mained  un- 
changed ;  then  respiratory  troubles  appeared.  On  June 
2nd,  1905,  33  days  after  inoculation,  the  rate  of  respiration 
was  60  per  minute.  The  condition  remained  moderately 
good  and  there  was  very  little  wasting  until  towards  the 
end  of  the  experiment  ;  the  respirations  hoAvever,  became 
more  and  more  laboured,  expiration  ending  in  a  short 


grunt  On  June  14th  the  respiration  had  become  so 
embarrassed  that  it  appeared  unlikely  that  the  calf  would 
live  more  than  a  day  a  two  longer  ;  it  was  therefore  killed. 
As  the  animal  was  being  brought  round  to  the  post-mortem 
room  it  was  noticed  that  the  neck  and  shoulders  were 
distended,  as  if  with  air,  and  crepitated  on  pressure. 


Weights. 


May  2nd,  1905 
May  23rd,   1905 
May  30th,  1905 
June  6th,  1905 
June  13th,  190a 

Loss  in  weight. — 8  lbs. 


qrs.  lbs. 

3  2 

3  7 

3  2 

3  9 

2  22 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition  ;  neck  and  dorsal  region 
of  thorax  was  swollen,  crackling  on  pressure  as  if  from 
extravasation  of  air. 

Local  Lesion. — On  the  left  side  of  neck  there  was  a  firm 
tumour,  which  measured  4J  in.  by  2|  in.  by  about  1  in.  in 
greatest  thickness.  On  section  the  tumour  was  com- 
posed of  dense  pinkish  yellow  caseo-necrotic  tissue, 
tapering  to  a  point  at  the  lower  extremity,  and 
adherent  to  and  slightly  infiltrating  both  the  skin  and 
underlying  muscles.  The  middle  of  the  upper  and 
thicker  portion  was  somewhat  spongy,  and  from  it  clear 
serous  fluid  could  be  squeezed. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3J  in.  by  2|  in.  by  1£  in.  On  section  it  consisted  through- 
out of  dense  pinkish  yellow  caseated  tissue. 

Right  Prescapular  Gland. — Contained  yellow  caseous 
tubercles,  irregular  in  outline,  scattered  throughout  the 
cortex. 

Left  and  Right  Prepectoral  Glands. — Normal. 

Right    Axillary    Gland. — Contained    one    pinhead-sized 

■  us   tulicrcle. 

Left  Axillary  Glands. — Normal. 

Cervical  Glands.    The  lefl  upper  cervical  showed  about 
three  quarters  of  its  Bubstance  ill  a  slate  of  caseation  ; 
B  lower  cervical  gland  on  tin;  left  side  showed  numerous 
is   foci   in   the  cortex  ;      a  mid-cervical  gland  con- 
tained   a    few    caseous    foci. 

The  right  upper  cervical  gland  contained  moderately 
numerous  caseous  tubercles,  irregular  in  outline;    other 


glands  on  the  right  side  contained  caseous  foci  occurring 
chiefly  in  groups. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
three  or  four  small  flattened  tubercles. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  4  ozs.  The  pulp  contained  a 
moderate  number  of  spherical  tubercles,  with  grey 
margins  and  caseous  centres,  mostly  about  the  size 
of  a  No.  4  shot. 

Liver. — The  capsule  on  the  anterior  surface  showed 
two  small  filmy  grey,  almost  transparent,  growths. 
On  the  ventral  surface  there  were  two  small  pearly 
grey  tubercles  the  size  of  pins"  heads.  In  the  sub- 
stance, under  the  capsule,  one  minute  yellow  point 
was  seen.  On  section  the  liver  had  a  perfectly 
normal  appearance,  and  no  tubercles  were  seen, 
with  the  exception  of  one  suspicious  grey  point. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  slightly  enlarged.  Showed 
in  the  cortices  numerous  irregular  caseous  foci, 
uniting  in  places  to  form  a  caseous  network. 

Left  Kidney. — Two  or  three  minute  grey  points 
were  seen  on  the  surface.  On  section  in  the  depth 
of  fche  cortex  there  was  a  pinhcad-sized  grey  tubercle, 
with  a  slightly  opaque  centre. 

Right  Kidney.  Showed  on  the  surface  four 
mustard  seed  sized  grey  tubercles,  very  slightly 
opaquc  in  the  centre.  One  slightly  larger  tubercle 
was  seen  in   th<  depth. 
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Suprarenale. — The  right  suprarenal  body  showed 
iii  the  cortex  a  minute  whitish  tubercle. 
The  left  suprarenal  body  was  normal 

Thorax  : 

Heart. — -Normal. 

Pleura. — On  the  parietal  pleura  there  was  one 
pinhead  sized  grey  tubercle,  surrounded  by  a  deeply 
congested  fringe. 

On  the  pleural  surface  of  the  diaphragm  there  was 
a  loosely  attached  millet  seed  sized  hemorrhagic 
tubercle. 

Lungs. — Both  cephalic  lobes  and  the  right  middle 
lobe  were  firm,  light  reddish  in  colour,  and  almost 
entirely  airless.  They  showed  scattered  throughout 
moderately  numerous  caseating  tubercles,  mostly 
about  the  size  of  a  No.  4  shot ;  many  of  the  sub- 
pleura]  tubercles  were  slightly  raised  above  the 
surface.  Several  of  the  lobules  in  the  posterior 
and  dorsal  parts  of  the  left  cephalic  and  right  middle 
lobes  felt  firmer  than  other  parts  of  the  lobes,  and 
showed  on  section  firm  grey  translucent  tissue, 
closely  permeated  with  a  fine  yellow  network.  In  the 
caudal  lobes  there  were  large  irregular  solid  patches, 
affecting  groups  of  lobules.  These  were  sharply 
demarcated  from  the  air-containing  lobules,  and 
were  generally  of  a  firmer  consistence  than  the 
ordinary  type  of  consolidation  met  with  in  the  lungs 
of  calves  dying  of  an  acute  tuberculosis.  On  section 
these  firm  areas  were  composed  of  grey  translucent 
tissue,  mottled  with  streaks  and  foci  of  necrosis  : 
they  occurred  chiefly  in  the  dorsal  and  posterior  parts 
of  the  lobes,  and  several  of  the  lobules  more  advanced 
in  caseation  were  slightly  raised  above  the  general 
surface.  The  antero-ventral  region  of  the  left  caudal 
lobe  resembled  the  left  cephalic  lobe,  one  or  two  of 
the  marginal  lobules  showed  early  tuberculous 
infiltration.  In  the  air-containing  lobules  and  in 
the  antero-ventral  portion  of  the  left  caudal  lobe 
there  were  moderately  numerous  caseating  tubercles, 
ranging  in  size  from  a  pin's  head  to  a  large  shot. 

There  was  an  extensive  extravasation  of  air  into 
the  loose  tissues  of  the  dorsal  and  ventral  mediastina  : 
there  was  no  interstitial  emphysema  of  the  lungs. 
Air  had  been  forced  from  the  thorax,  under  the 
deep  cervical  fascia,  into  the  loose  tissues  of  the  neck, 
and  over  almost  the  whole  of  the  dorsal  aspect  of  the 
trunk.  Large  bubbles  of  air  were  seen  also  under 
the  peritoneum,  around  the  margin  of  the  thorax, 
and  in  the  lumbar  region.  Several  lymphatic- 
glands,  e.g.,  the  ventral  mediastinal,  the  right  pre- 
Bcapular  and  axillary  glands  showed  minute  bubbles 
of  air  throughout  their  substance. 


Mediastinal  Glands. — The  caudal  mediastinal  gland 
was   moderately    enlarged  ;     the    cortex     was    hrmei 
than  normal,  and  beset  with  small  irregular  patches 
and  foci   of  caseation     forming   in    places   a    eo.. 
network;  the  medulla  was  soft  and  slightly  congested. 
The  other  mediastinal    glands   and   the  bronchial 
glands  were   similarly   affected;     they   weighed    to- 
gether about  3  ozs. 
Tongue,  Pharynx,  Tonsils,  Larynx,  Trachea. — Normal. 
Small    Intestine. — The    lcug    terminal    Peyer's    patch 
contained    numerous    pinhead-sized    caseous    tubercles. 
Similar,  but  rather  less  numerous  tubercles  were  seen   in 
the  rest  of  the  ileum  ;  they  were  situated  under  the  mucous 
membrane,  as  well  as  in  the  lymphoid  patches  ;     in  other 
parts   of   the   small   intestine    they   were   more    sparsely 
distributed,  and  were  found  chiefly  in  the  patches. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Were  rather  severely  affected 
All  showed  in  the  cortex  small  irregular  patches  and 
foci  of  caseation,  most  numerous  in  the  terminal  glands  ; 
the  latter  appeared  slightly  enlarged,  and  their  cortices 
were  firmer  and  greyer  than  normal. 

Gastric  Glands. — Showed  numerous  irregular  caseous 
foci  in  the  cortex. 

Colic  Glands. — Contained  similar  foci ;  in  some  there 
were  small  irregular  grey  areas  with  caseous  point-. 

Various  Lymphatic  Glands  : 

( 'a  liac  Glands. — Two  cceliac  glands  resembled  the 
portal. 

Precrural  Glands. — Contained  each  a  few  pinhead- 
sized  caseous  tubercles. 

Pudic  Glands. — Contained  rather  more  numerous 
tubercles  many  in  little  groups. 

Popliteal  Glands. — The  left  popliteal  showed  one 
caseous  focus;  the  right  fairly  numerous  irregular 
caseous   tubercles. 

Gluteal  Glands. — The  left'gluteal  contained  scattered 
caseous  foci ;    the  right  was  normal. 

Ischiatic  Glands. — Normal. 

Iliac  Glands,  Sacro-Iliac  Glands. — Contained 
irregular  caseous  foci,  scattered  throughout  the  cortex. 

Lumbar  Glands,  Penal  Glands,  Mastoid  Glands. 
Parotid  Glands,  Submaxillary  Glands,  Pharyngeal 
Glands. — Contained  numerous  irregular  caseous  foci 
of  various  sizes,  occurring  often  in  little  groups. 

Haemo-lymph  glands  normal. 
Mamma,  Urinary  Bladder,  Eyes. — Normal. 

Microscopical  Examination. 
Left  Gluteal  Gland. — Numerous  tubercle  bacilli. 
Right  Suprarenal  Body. — A  few  tubercle  bacilli. 
Small  Intestine. — Numerous  tubercle  bacilli. 
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VIRUS  B  XIV. 


September  27,  1904. 


PLEURA. 


The  pleura  was  taken  from  an  aged  cow  which  had  lungs  and  pleura  and  thoracio*glands 
affected.  The  specimen  consisted  of  typical  '  grapy '  masses,  in  parts  two  inches  ''thick, 
composed  of  firm  translucent  fibroid  tissue  thickly  sown  with  gritty  yellow  areas  of  necrosis. 
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CALF   250. 

Intramuscular  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIV. 

Date— April  8th,   1905. 

Dose — 50  milligrammes. 

Weight — 3  qrs.    14  lbs.     [Age — 15   weeks.] 

Died — May  8th,  1905.     30  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  in  the  muscles  on  the  left  side 
of  the  neck  on  April  8th,  1905. 

Eleven  days  later  a  deep-seated  swelling,  3i  in.  in 
diameter,  was  felt  at  the  site  of  inoculation  ;  the  pre- 
scapular gland  measured  3  in.  long  in  diameter.  On 
May  2nd,  1905.  24  days  after  inoculation,  the  tumour 
was  larger  and  projected  slightly  from  the  surface; 
the  margins  were  somewhat  ill-defined  ;  the  skin  was 
not  adherent  except  at  one  point  which  corresponded 
to  the  site  of  entry  of  the  needle  ;  the  prescapular  gland 
measured  4£  in.  in  length  ;  a  prepectoral  gland  was 
slightly  enlarged.  The  respirations  were  visibly  in- 
creased, the  coat  was  "  staring  "-  and  the  calf  appeared 
to  be  losing  flesh. 

The  animal  then  rapidly  became  worse  :  the  respiration 
gradually  increased  in  frequency  (70  per  minute  on  May 


7th)  and  finally  became  very  laboured  ;  the  appetite 
diminished,  and  on  the  day  before  death  no  food  of  any 
description  was  taken.  There  was  progressive  emacia- 
tion, and  on  May  7th,  1905,  the  calf  was  so  weak  that  it 
was  unable  to  rise  from  the  ground.  On  the  morning 
of  May  8th,  1905,  30  days  after  inoculation,  the  calf  \\  as 
found  dead. 

Weights. 


April   11th,   1905 
April  19th,  1905 
April  25th,  1905 
May  2nd,  1905 
May  8th,  1905     - 

Loss  in  weight. — 20  lbs. 

Rate  of  loss  per  week. — 4§  lbs. 


rs. 

lbs. 

3 

14 

3 

17 

3 

14 

* 

7 

2 

22 

Temperature. 


April. 
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POST-MORTEM     EXAMINATION. 
Carcass. — Very  emaciated. 

Local  Lesion. — The  local  lesion  was  situated  wholly 
in  the  muscles  on  the  left  side  of  the  neck.  The  skin 
was  only  adherent  at  one  point,  corresponding  to  the 
site  of  entry  of  the  needle  ;  here  there  was  a  small  patch 
of  caseation  in  the  subcutaneous  tissues.  On  removal 
the  infiltrated  muscles  formed  a  mass  which  weighed 
13  ozs.,  and  measured  4£  in.  by  3£  in.  by  2  in.  On  section 
the  mass  was  practically  entirely  composed  of  dense 
pinkish  yellow  necrotic  tissue,  showing  numerous  foci 
of  congestion  ;  around  the  margins  there  was  a  narrow 
zone  of  fibroid  muscular  tissue,  with  foci  of  caseo-necrosis. 

Left  Prescapular  Gland. — Weighed  a  little  over  3  ozs., 
and  measured  3i  in.  by  2  in.  by  1J  in.  On  section  the 
ooi  1 1 -x  was  composed  throughout  of  dense  yellow  caseated 
tissue  ;  the  medulla  was  congested,  and  showed  discrete 
caseous  foci  ;    the  capsule  was  slightly  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland 
on  the  left  side  was  slightly  enlarged,  deeply  congested, 
and  showed  minute  discrete  greyish  white  foci  in  the 
cortex  ;     the    kidney-shaped    "land    contained   numerous 

■  ■aseous  t  nbereles. 

The  gland  under  the  led  scalenus  anticus  was  indurated, 
and  enlarged  to  the  size  of  a  pigeon's  egg.  On  section 
it  was  extensively  caseated,   but  not   so  advanced  as  the 

piese;ipular. 

The    righl    prepectoral   glands   were  closely  beset  with 

■  aseating  miliary  tubercles. 


Cervical  Glands. — Were  beset  with  caseous  tubercles, 
as  in  the  peripheral  lymphatic  glands  ;  the  lower  cervical 
glands  were  very  deeply  congested. 

Abdomen  : 

Omentum. — The  ventral  surface  of  the  omentum 
showed  numerous  lenticular  caseating  nodules,  up  to 
about  2  millimetres  in  diameter ;  the  lymphatic 
fringes  were  congested  and  slightly  hypertrophied. 

Spleen. — Was  enlarged  (weight  12  ozs.)  and  firm. 
On  section  the  pulp  was  seen  to  be  almost  completely 
replaced  by  shot-sized  caseating  tubercles. 

Liver. — Seemed  a  little  enlarged ;  the  surface 
had  a  purplish  colour,  with  paler  (fatty  ?)  areas ; 
the  substance  was  closely  beset  with  grey  tubercles, 
ranging  in  size  from  a  point  just  visible  to  the  eye 
to  that  of  a  pin's  head  ;  the  tubercles  were  slightly 
opaque  in  the  centre. 

Portal  Glands. — Were  enlarged.  The  cortices 
showed  grey  patches,  in  which  greyish  white  foci  were 
seen  (early  caseation). 

Gall  Bladder. — Under  the  mucous  membrane  there 
were  three  or  four  shot-sized  tubercles. 

Kidneys. — Each  kidney  showed  in  the  oortez 
numerous  grey  tubercles  similar  to  those  in  the  liver. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  a  number  of  tiny  grey  foci. 

The  right  suprarenal  body  was  similarly  affected. 


21)5 


Thorax  : 

Heart. — The  pericardium  on  the  aorta  showed  one 
pinhead-sized  tubercle.  Heart  cavities  filled  with  red 
blood  clot ;  on  the  endocardium  of  the  right  ventricle 
there  were  three  or  four  minute  pearly  tubercles  ; 
heart  muscle  normal. 

Pleura. — Along  the  margins  of  the  ribs  the  fringes 
in  places  were  congested  and  slightly  hypertrophied, 
and  contained  a  few  small  tubercles. 

On  the  pleural  surface  of  the  tendon  of  the 
diaphragm  there  were  three  or  four  small  tubercles. 

Lungs. — The  lungs  were  extensively  consolidated, 
the  anterior  lobes,  the  right  middle  lobe,  and  the 
greater  part  of  the  caudal  lobes  being  dark  red, 
heavy,  and  almost  completely  airless.  The  posterior 
and  dorsal  portions  of  the  caudal  lobes  were  con- 
gested, and  showed  patches  of  early  consolidation. 
On  section  the  bronchi  in  the  solid  lobes  were 
filled  with  muco-pus ;  the  cut  surfaces  of  the 
posterior  parts  of  the  caudal  lobes  exuded  slightly 
frothy  oedema  fluid. 

The  tissue  of  the  lungs  was  crowded  almost  as 
closely  as  possible  with  grey  tubercles,  ranging  in 
size  from  a  mere  point  to  about  1  millimetre  in  dia- 
meter ;   each  tubercle  had  a  minute  yellow  centre. 

Mediastinal  Glands. — The  caudal  mediastinal 
gland  was  moderately  enlarged.  On  section  the 
cortex  was  firm,  grey,  and  permeated  with  a  fine 
opaque  yellow  network  :  the  medullary  zone  was 
deeply  congested,  and  showed  discrete  tubercles. 

Other  glands  in  the  dorsal  mediastinum,  and  the 
bronchial  glands,  were  enlarged  and  similarly  affected. 

One  infra-tracheal  gland  resembled  the  bronchial ; 
mother  was  intensely  congested,  and  showed  early 
tuberculosis. 

The  trachea  was  filled  with  white  froth  ;     in  the 


mucous  membrane  there  were  numerous  congested 
grey  foci ;  there  were  three  or  four  small  tubercles  on 
the  right  vocal  chord,  and  one  on  the  laryngeal 
surface  of  the  epiglottis. 

The  mucous  membrane  of  the  vault  of  the  pharynx 
showed  fairly  numerous  caseous  tubercles. 

Intestines. — Under  the  mucous  membrane  of  the  small 
intestine    there    were    numerous    pinhead-sized    wwou- 
tubercles  ;    they  occurred  under  the  mucous  membra  ne 
as  well  as  in  Peyer's  patches,  and  were  extremely  numerou 
in  the  ileum. 

The  lymphoid  follicles  of  the  large  intestine  appeared 
a  little  enlarged. 

Mesenteric  Glands,   Gastric  Glands,  Colic  Gland*  — All 
contained  small  caseous  tubercles. 

Various  Lymphatic  Glands. 

Coeliac  Glands. — Were  enlarged,  and  consisted  of 
firm  grey  tissue,  with  opaque  foci  of  caseation. 

Ischiatic  Glands,  Gluteal  Glands,  Popliteal  Glands, 
Precrural  Glands,  Pudic  Glands,  Iliac  Glands,  Rio 
Sacral  Glands,  Lumbar  Glands,  Submaxillary  Gland*. 
Parotid  Glands,  Pharyngeal  Glands,  Axillary  Glands, 
Right  Prescapular  Gland,  Ventral  Mediastinal  Glamls. 
— Were  closely  beset  with  caseating  miliary  tubercles. 

All    the    hsemo-lymph    glands  contained  caseoufl 
tubercles. 
Udder. — There   were    two    caseating    tubercles    in  the 
mammary  tissue. 

Bladder,    Eyes. — Normal. 

Microscopical  Examination. 
Gall  Bladder. — Tubercle  bacilli  numerous. 
Colon. — Tubercle  bacilli  moderately  numerous. 
Right  Suprarenal  \ 

Mamma    -         -    j  A  few  tubercle  bacilli. 
Vocal  Chord      -    ) 
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CALF   252. 
Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIV.' 
Date— April  8th,  1905. 
Dose — 50  milligrammes. 
Weight— 3  qrs.  21  lbs.     [Age— 15  weeks.] 
Died— May  10th,  1905.     38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  on  April  8th,  1905. 

Eleven  days  later  there  was  a  firm  tumour  measuring 
5  in.  in  length,  3  in.  in  breadth,  and  about  1  in.  in  greatest 
Thickness  ;  the  left  prescapular  gland  was  3  in.  in  length  ; 
a  prepectoral  gland  was  the  size  of  a  walnut. 

On  May  2nd,  1905,  24  days  after  inoculation,  the 
tumour  measured  6  by  3i  in.  in  superficial  area  and  over 
1  in.  in  greatest  thickness  ;  the  prescapular  gland 
measured  4.V  in.  in  long  diameter  ;  the  prepectoral  gland 
was  unchanged.  On  this  date  signs  of  illness  were  first 
observed  :  the  rate  of  respiration  was  a  little  increased 
in  frequency,  the  coat  was  staring  and  the  calf  was  obvi- 
ously losing  flesh.  The  course  of  the  illness  was  then 
exactly  similar  to  that  in  other  calves  inoculated    with 


50  milligrammes  of  culture  ;  the  respirations  increased 
in  frequency  and  finally  became  very  laboured,  and  the 
calf  gradually  lost  flesh  and  strength.  It  died  on  May 
16th,  1905,  35  days  after  inoculation. 

Weights. 
There  was  a  steady  decline  in  weight. 


April  11th,  1905 
April  25th,  1905 
May  2nd,  1905 
May  10th,  1905 
May  16th,  1905 

Loss  in  weight. — 28  lbs. 

Rate  of  loss  per  week. — 5'6  lbs. 


April. 


Temperature. 


May. 
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lbs 

3 

21 

3 

14 

3 

11 

3 

5 

2 

21 

l'<  )ST-MORTEM     EXAMINATION. 

Carcass. — In  poor  condition. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
firm  tumour  which  measured  5  in.  by  Sh  in.  by  1J  in.  (in 
greatest  thickness),  and  weighed  with  skin  and  muscles 
10£  ozs.  On  section  the  tumour  had  a  lenticular  outline 
plano-convex),  and  showed  a  central  core,  §  in.  in 
greatest  thickness,  of  yellow  caseo-necrotic  tissue,  con- 
taining in  the  upper  part  a  series  of  little  spaces,  filled 
with  clear  serous  fluid.  The  skin  and  muscles  were 
thoroughly  adherent  to  the  caseated  mass,  and  infiltrated 
to  a  slight  extent  with  yellow  caseous  tubercles  ;  the  skin 
was  very  thickened. 

Left  Prescapular  Gland. — Measured  4  in.  by  2  J  in.  by 
1J  in.,  and  weighed  5  ozs.  On  section  the  greater  part 
of  the  cortex  consisted  of  dense  yellow  caseated  tissue, 
-li#htlv  gritty  from  calcification  ;  the  rest  of  the  cortex 
was  composed  of  pinkish  translucent  tissue,  with  yellow 
foci  of  necrosis. 

Left  P if  pectoral  Glands. — The  spherical  prepectoral  gland 
the  size  of  a  walnut,  was  hard,  dense,  yellow,  and  caseous 
throughout  :  the  cut  surface  showed  a  few  whitish  streaks 
which  suggested  beginning  calcification.  The  kidney- 
shaped  prepectoral,  the  size  of  a  broad  bean,  showed  an 
irregular  yellow  patch  of  caseation  in  the  cortex,  and  in 
the  reel  of  ill*'  gland  reddish  tissue  studded  with  greyish 
white  tubercles.  A  smaller  deeper  gland  showed  discreti 
tubercles  and  a  patch  or  two  of  caseation. 

Cervical  Glands. — A  mid  cervical  gland  on  the  left  side, 
the  size  of  a  kidney  bean,  was  indurated  and  irregularly 

seated,     other  cervical  glands  contained  small  discreti 
tubercles. 

.  Ibdomen  : 

Omentum.  The  inferioi  surface  was  congested,  and 
showed  a  small  number  of  flattened  caseating 
tubercle-  up  to  about  2  millimetres  in  diameter. 


Parietal  Peritoneum. — Normal. 

Spleen. — Was  a  little  enlarged  (weight  11  ozs.). 
On  section  the  pulp  was  dark  red,  soft,  and  crowded 
with  caseating  tubercles,  the  largest  about  2  milli- 
metres in  diameter. 

Liver. — Was  firm,  dark  in  colour,  and  contained 
very  numerous  grey  tubercles,  ranging  in  size  from  a 
point  just  visible  to  the  eye  to  about  1*5  millimetres 
in  diameter  (majority  about  1  millimetre). 

Gall  Bladder. — On  the  mucous  surface  there  were  a 
few  erosions  covered  with  little  masses  of  bile- 
stained  mucus. 

Portal  Glands. — Were  only  slightly  enlarged;  the 
larger  ones  showed  irregular  patches  of  grey  translu- 
cent tissue,  containing  a  few  minute  yellowish  white 
foci ;  the  smaller  glands  showed  discrete  tubercles. 

Kidneys  : 

Left.— In  the  cortex,  on  the  surface  as  well  as 
in  the  depth  there  were  numerous  grey  tubercles 
ranging  in  size  from  a  mere  point  to  about  l-5 
millimetres  in  diameter ;  only  a  few  of  the  larger 
ones  showed  central  necrosis. 

Eight. — The   right   kidney   contained   similar 
tubercles. 
Suprarenals. — The  left  suprarenal  body  showed   in 
the  cortex  half  a  dozen  grey  tubercles    the  size  of 
mustard  seeds. 

In  the  right  suprarenal  there  were  two  similar 
tubercles. 

Thorax  : 

Heart. — On  the  pericardium  covering  the  aorta 
there  were  some  velvety  red  vegetations,  in  which 
minute  grey  tubercles  were  seen  ;  on  the  surface  of 
the  Id!  ventricle  there  was  a  flattened  kivv  tubercle. 
Muscle  substance  and  endocardium  were  normal. 
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Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  congested  and  slightly  hypertrophied  in  places  ; 
they  contained  minute  grey  granules,  and  here  and 
there  small  flattened  nodules  up  to  2  millimetres  in 
diameter. 

The  pleural  surface  of  the  diaphragm  showed 
two  or  three  small  nodules.  On  the  ventral  medias- 
tinal fold  of  pleura  there  was  a  development  of  dark 
red  velvety  vegetations,  in  which  minute  grey 
granules  were  seen. 

Lungs. — The  right  cephalic  lobe  was  dark  red  in 
colour,  and  quite  devoid  of  air.  The  right  middle, 
and  left  cephalic  lobes  were  similar,  with  the  excep- 
tion of  a  few  emphysematous  lobules  around  the 
margins.  The  left  caudal  lobe  was  extensively 
consolidated,  particularly  in  the  antero- ventral 
parts  ;  in  the  posterior  portions  there  were  large 
irregular  patches.  The  right  caudal  lobe  was  con- 
gested, and  showed  consolidation  of  isolated  lobules. 
The  lung  tissue  was  closely  beset  with  grey  tubercles, 
ranging  from  about  0'5  to  1*5  millimetre  in  dimeter  ; 
the  tubercles  showed  only  a  slight  amount  of  central 
necrosis.  The  bronchi  in  the  anterior  lobes  were 
filled  with  muco-pus. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  ;  the  cortices  were  closely 
beset  with  grey  tubercles,  which  had  in  many  places 
become  confluent ;  only  a  few  of  the  tubercles 
showed  central  necrosis. 

The  bronchial  and  infra-tracheal  glands  were 
similarly  affected. 

Tonsils. — The  crypts  were  rilled  with  yellow  secretion  ; 
one  or  two  small  tubercles  were  seen  in  each. 

Pharynx. — There  were  several  pin-head  caseating  tuber- 
cles in  the  corruguated  mucous  membrane  of  the  vault  of 
the  pharynx  and  on  the  posterior  part  of  the  septum  nasi. 


Trachea. — The  mucous  membrane  of  the  trachea  showed 
congested  slightly  raised  grey  tubercles  scatter*  I  ipanely 
throughout  its  whole  length. 

Small  Intestine. — A  few  congested  grey  tubercle*  were 
seen  in  the  long  Peyer's  pat<  a, 

Large  Intestine. — Appeared  normal. 

Various  Lymphatic  Glands  : 

Cceliac. — One  coeliac  gland  was  slightly  enlarged, 
firmer  than  normal,  and  showed  very  early  fori  ol 
necrosis  ;    others  contained  a  few  discrete  tuber*  let 

Renal,  Lumbar. — The  renal  gland  and  the  lumbal 
glands  contained  groups  of  confluent  grey  tuben 
with  a  few  yellow  foci  of  necrosis.   . 

Ischiadic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacro-Iliac,  Axillary,  Right  Prescapular,  Bight 
Prepecforal,  Parotid,  Submaxillary,  Retropharyngeal. 
Ventral  Mediastinal. — Contained  discrete  grey  casea- 
ing  tubercles  up  to  2  millimetres  in  diameter  ;  many 
of  the  tubercles  showed  only  a  slight  amount  of 
central  necrosis. 

Gastric,  and  Mesenteric  Glands. — Were  not  enlarged  ; 
they  contained  grey  tubercles  in  small  number. 

One  or  two  of  the  colic  glands  also  showed  sus- 
picious foci. 

Some  of  the  hsemo-lymph  glands  contained  grey 
tubercles. 

Testicles,  Eyes. — Normal. 

Microscopical  Examination. 
Tonsil  (tubercle). — Numerous  tubercle  bacilli. 
Suprarenal  Body. — A  few  tubercle  bacilli. 


77. 
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VIRUS   B   XV. 


November  14,  1904. 


MESENTERIC  AND  MEDIASTINAL  GLANDS. 


A  mesenteric  and  mediastinal  gland  were  sent.  They  came  from  a  young  cow  which  had,  in 
addition,  a  small  patch  of  tubercle  in  the  right  lung.  The  mediastinal  glands  were  not 
enlarged,  but  contained  scattered  yellow  tubercles.  The  mesenteric,  gland  showed  in  the 
centre  a  large  irregular  yellow  mass  and  a  few  scattered  tubercles. 


1 1 . 
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CALF   270. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XV 

Date— May  3rd,  1905. 

Dose — 50   milligrammes. 

Age — 8  weeks. 

Killed — June  19th,   1905.     47  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
c  f  the  neck  on  May  3rd,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken- 
ing 4  in.  by  3  in.  ;  the  left  prescapular  gland  measured 
3  in.  in  length  ;  a  prepectoral  gland  Avas  the  size  of  a 
Barcelona  nut.  On  May  19th,  1905,  16  days  after  inocula- 
tion,  the  tumour  and  the  prescapular  gland  attained  their 
maximum  size  ;  the  former  measured  5  in.  by  3^  in.  in 
superficial  area  and  about  1  in.  in  thickness ;  the  latter 
measured  4  in.  in  length. 

On  May  25th,  1905,  22  days  after  inoculation,  the 
respirations  became  slightly  increased  in  frequency ; 
except  for  the  respiratory  trouble  there  was  no  change 
in  the  general  condition  for  some  time. 

On  June  12th,  1905,  the  respirations  were  more  frequent 
(65  per  minute),  short  and  jerky,  and  the  calf  appeared 


to  be  losing  flesh  ;  it  lay  on  the  floor  most  of  the  day. 
but  was  able  to  get  up  and  walk  about ;  the  appetite 
was  poor. 

The  calf  gradually  got  worse  and  became  very  thin  : 
it  was  killed  when  very  ill  on  June  19th,  1905,  47  days 
after  inoculation. 

Weights. 

The  calf  was  apparently  not  weighed  until  May  18th, 
15  daj^s  after  it  was  inoculated.  It  showed  at  first  a 
slight  increase  in  weight  and  then  a  steady  decline. 

cwt.  qrs.    lbs. 
May  18th,  1905     -         -         -         -     0       3 
June  6th,  1905     -         -         -         -     1       0 
June  19th,  1905    -         -         -         -     0       2 

Loss  in  weight  during  last  13  days. — 31  lbs. 


16 

0 
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Temperature. 


Jum 

12 


17 
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POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  firm  tumour,  measuring  4 \  in.  by  3 \  in.  by  \\  in.,  and 
weighing,  with  skin  and  infiltrated  muscles,  10  ozs.  On 
section  between  the  skin  and  muscles  there  was  a  lenti- 
cular mass  of  yellow  caseo-necrotic  tissue,  showing  in 
the  centre  a  series  of  small  spaces  filled  with  clear 
serous  fluid ;  the  muscles  for  a  depth  of  half  an  inch  were 
fibroid  and  beset  with  irregular  caseous  tubercles  and 
nodules  ;  the  skin  was  thoroughly  adherent,  but  only 
slightly  infiltrated. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3^  in.  by  2f  in.  by  2  in.  On  section  the  greater  part 
of  the  gland  was  composed  of  dense  pinkish  yellow  case- 
ated  tissue  sprinkled  with  minute  calcareous  foci.  A 
patch  of  medulla  in  the  upper  extremity  was  (edematous 
and  free  from  tubercles  ;  a  small  part  of  the  cortex  at 
that  extremity  showed  discrete  caseating  tubercles. 

Left  Prepectoral  Glands. — The  left  spherical  prepectoral, 
the  size  of  a  walnut,  was  dense  yellow  and  caseous  through- 
out ;  a  caseous  lymphatic  vessel,  the  thickness  of  a  crew- 
quill,  could  be  traced  from  the  lower  extremity  of  the 
local  tumour  to  this  gland.  The  left  kidney-shaped  pre- 
pectoral  was  enlarged,  and  beset  with  firm  caseous 
nodules,  ranging  from  1  up  to  2  or  3  millimetres  in 
diameter;  two  glands  near  the  latter  contained  similar 
nodules. 

Right  Prescapular  Gland,   Right  Prepectoral  Glands, — 

Contained  numerous  caseating  nodules. 


Cervical  Glands. — The  lower  and  mid-cervical  glands 
on  the  left  side  were  enlarged,  indurated  and  caseating  ; 
the  left  upper  and  right  cervical  contained  numerous 
caseating  nodules. 

Just  within  the  entrance  to  the  thorax,  on  the  left 
side,  there  was  a  large  hard  gland,  1£  in.  by  1|  in.  by  1 
in.,  resembling  on  section  the  rounded  prepectoral.  The 
corresponding  gland  on  the  opposite  side  was  enlarged, 
and  closely  beset  with  caseating  nodules. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
numerous  small  grey  granules  and  scattered  lenti- 
cular nodules,  the  largest  the  size  of  a  wheat  grain. 
The  latter  were  yellow  in  the  centre,  and  one  or 
two  were  hemorrhagic  around  the  periphery. 

Parietal  peritoneum. — Normal. 

Spleen. — Weighed  10  ozs.  On  the  concave  surface 
there  were  two  shot-sized  translucent  tubercles, 
and  in  the  pulp  very  numerous  spherical  tubercles 
with  caseous  centres  and  grey  margins,  ranging  in 
size  from  about  1  to  2  millimetres  in  diameter 
(majority  about  1*5  millimetre). 

Liver. — Showed  on  the  anterior  surface  a  moderate 
number  of  flattened  slightly  raised  nodules,  many 
with  overhanging  margins,  ranging  up  to  about  3 
millimetres  in  diameter  ;  there  were  besides  scattered 
minute  grey  tubercles,  just  visible  to  the  naked  eye. 
•The  nodules  were  yellow  and  caseous  in  the  centre, 
grey  around  the  margins.  There  were  similar 
nodules  on   the   concave   surface,  but   these  had  a 
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more  rounded  outline.  In  the  deeper  parts  of  the 
liver  tubercles  were  very  sparsely  distributed,  many 
transverse  sections  revealing  at  most  two  or  three 
tubercles  ;  they  ranged  in  size  from  a  mere  point  to 
that  of  a  millet  seed. 

Gall  Bladder. — Showed  half  a  dozen  yellow  caseous 
miliary  tubercles  under  the  mucous  membrane. 

Portal  Glands. — Were  considerably  enlarged,  and 
weighed  together  3  ozs.  On  section  the  cortex  of 
each  was  composed  throughout  of  firm  grey  tissue, 
containing  irregular  yellow  caseous  patches  and  foci. 

Kidneys. — The  left  kidney  showed  on  the  surface 
ibout  ten  grey  caseating  tubercles,  the  largest  the 
•size  of  a  millet  seed.  On  section  one  or  two  tuber- 
cles were  seen  deeper  in  the  cortex. 

The  right  kidney  contained  rather  more  numerous 
tubercles  (twenty-four  were  counted  on  the  surface), 
several  being  twice  the  size  of  a  millet  seed. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  two  pinhead-sized  greyish  white 
tubercles. 

The  right  suprarenal  body  appeared  normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — There  was  a  small  amount  of  yellow  serous 
fluid  in  the  pleural  cavities  ;  the  fringes  along  the 
margins  of  the  ribs  on  the  left  side  showed  numerous 
small  grey  tubercles,  many  arranged  in  little  clusters. 
Near  the  sternum  on  this  side  were  two  small  flattened 
nodules  with  yellow  centres  ;  on  the  right  side  the 
fringes  contained  similar  tubercles  to  those  on  the 
left  ;  those  along  the  last  few  ribs  were  very  numerous, 
and  formed  continuous  rows  of  flattened  tuberculous 
granulations. 

On  the  pleural  surface  of  the  diaphragm  on  the 
right  side  there  were  patches  of  similar  vegetations  ; 
there  was  also  a  firm  greyish  pink  mushroomed 
growth  1  centimetre  in  diameter,  showing  on 
section  yellow  necrotic  foci.  On  the  left  side  of  the 
diaphragm  the  pleura  showed  congested  villous  tufts 
containing  small  groups  of  tubercles. 

Lungs. — The  left  cephalic  lobe  was,  with  the  ex" 
ception  of  a  few  lobules  along  the  dorsal  border, 
dark  red,  firm,  and  quite  airless.  The  surface  was 
studded  with  numerous  slightly  projecting  grey 
nodules,  the  largest  about  2  millimetres  in  diameter 
opaque  and  yellow  in  the  centre.  In  several  places 
the  nodules  were  confluent,  forming  little  groups  ; 
similar  nodules  were  seen  on  section.  The  left 
caudal  lobe  was  beset  with  similar  nodules,  also  in 
many  places  confluent.  There  were  no  large  areas  of 
consolidation,  each  nodule  or  group  of  nodules  being 
surrounded  by  irregular  dark  red  zones  of  congestion. 
Several  lobules  in  various  parts  of  this  lobe  were 
firm,  red  (some  dark  red,  as  if  from  recent  haemorr- 
hage), and  showed  on  section  early  foci  of  necrosis. 

The  right  cephalic,  right  middle  and  antero-ventral 
portions  of  the  right  caudal  showed  large  irregular 
dark  red  areas  of  consolidation,  sharply  demarcated 
from  the  air-containing  lobules.  In  the  caudal 
lobe  there  were  several  solid  lobules  similar  to  those 
in  the  left  caudal ;  the  right  lobes  were  everywhere 
closely  beset  with  nodules  resembling  those  in  the  left 
cephalic.  Around  the  margins  of  the  caudal  lobes 
there  were  numerous  tubercles  in  the  fringes. 


Bronchial      Glands,     Mediastinal      Glands.  —  V 
greatly   enlarged,    weighing    together    about    7    <>/ 
the  long  caudal  gland  measured  four  and  •>  hali  in 
in  length.     On  section  they  were  composed  through 
out    of    firm    grey    translucent    tissue,    surrounding 
numerous     irregular    yellow    patches     and     tori     of 
caseation. 

The  peribronchial  glands  and  one  tracheal  gland 
resembled  the  mediastinal.  Two  small  tracheal  glands, 
the  ventral  mediastinal  glands  and  a  gland  in  the 
caval  fold  of  pleura,  were  packed  with  caseating 
nodules. 

Tonsils. — Each  tonsil  contained  two  or  three  caseating 
nodules,  about  2  millimetres  in  diameter.  There  were 
also  two  or  three  in  the  corrugated  mucous  membrane 
in  the  vault  of  the  pharynx  ;  otherwise  the  pharyngeal 
mucous  membrane  was  normal. 

Tongue. — A  few  of  the  follicles  at  the  base  of  the  tongue 
were  enlarged  and  caseating. 

Larynx. — Normal. 

Trachea. — The  mucous  membrane  of  the  trachea  showed 
a  few  congested  caseating  foci. 

Small  Intestine.— Was  exceptionally  closely  beset  witli 
caseous  tubercles,  ranging  in  size  from  a  pin's  head  to  a 
large  shot  ;  they  were  situated  under  the  mucous  membrane 
as  well  as  in  Peyer's  patches.  The  mucous  membrane 
which  covered  them  was  congested  and  slightly  raised  ; 
the  tubercles  were  most  numerous  in  the  lower  part. 

Large  Intestine. — Practically  all  the  lymphoid  follicles 
in  the  large  intestine  were  enlarged,  congested  on  the 
mucous  surface,  and  caseous  in  the  centre. 

Mesenteric  Glands.— Were  enormously  enlarged,  and 
weighed  with  the  mesentery  in  which  they  lay  1|  lbs. 
One  of  the  glands  in  the  middle  of  the  mesentery  measured 
4|  in.  by  2  in.  by  §-  in.  On  section  they  closely  resembled 
the  mediastinal  glands,  but  were  not  quite  so  advanced  in 
caseation. 

Gastric  Glands,  Colic  Glands. — Were  enlarged,  and 
closely  beset  with  confluent  caseating  nodules. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — Normal. 

Various  Lymphatic  Glands  : — 

Coeliac  Glands.— One  c celiac  gland  was  much  en- 
larged and  on  section  resembled  the  portal  ;  other 
cceliac  glands  were  beset  with  coalescing  caseating 
nodules. 

Renal,  Lumbar. — Were  enlarged,  and  showed 
nodular  masses  of  firm  grey  translucent  tissue,  well 
advanced  in  caseation. 

Precrural,  Popliteal,  Gluteal,  Ischialic,  Iliac,  flic- 
Sacral,  Parotid,  Mastoid,  Submaxillary,  Pharyngeal. — 
Were  enlarged,  and  packed  with  firm  yellow  caseous 
nodules,  ranging  in  size  up  to  2*5  millimetres  in 
diameter.  They  were  irregular  in  outline,  and  for 
the  most  part  remained  discrete,  but  in  some  of  the 
glands  they  had  in  many  places  become  confluent. 
The  ischiatic  glands  were  unusually  large,  being 
equal  in  size  to  the  gluteal. 

Vertebral,  Oesophageal.— Contained  numerous 
caseous  tubercles. 

All  the  haemolymph  glands  in  various  parts  of  the 
body  contained  miliary  caseous  tubercles. 

Microscopical     Examination. 
Tongue  (follicle.) — Moderately  numerous  tubercle  bacilli 
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CALF  278. 


Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XV. 

Date— May  3rd,  1905. 

Dose — 50  milligrammes. 

Age — 8  weeks. 

Dj.ed. — June  13th,  1905.     41  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  May  3rd,  1905. 

Seven  days  later  there  was  an  elongated  slightly  raised 
swelling  measuring  4£  in.  in  length  by  2\  in.  in  breadth, 
the  left  prescapular  gland  measured  about  2£in.  in  length  ; 
a  prepectoral  gland  was  slightly  enlarged. 

On  May  19th.  1905, 1G  days  after  inoculation,  the  tumour 
measured  6  in.  in  length  by  3  in.  in  breadth  and  appeared 
to  be  softening  in  the  upper  part  ;  the  left  prescapular 
gland  was  4  in.  in  length  ;  the  prepectoral  gland  was  the 
size  of  a  walnut  ;  there  was  slight  oedema  of  the  dewlap. 
The  tumour  increased  still  further  in  size  and  gradually 
became  converted  into  a  thin-walled  fluctuating  cyst ; 
towards  the  end  of  the  experiment  an  opening  appeared 
in  the  skin  over  the  upper  part  of  the  tumour  and  through 
this 'most  of  the  contents  (serous  fluid)  of  the  cyst  were 
discharged. 


Signs  of  illness  were  first  noticed  on  May  25th,  1905,  22 
days  after  inoculation  ;  the  coat  was  rough,  the  respira- 
tions were  slightly  increased  in  frequency  and  the  calf 
appeared  to  be  losing  flesh. 

The  illness  gradually  became  more  acute  ;  the  respira- 
tions became  more  and  'more  frequent  (70  per  minute) 
and  were  finally  very  laboured  ;  the  appetite  diminished 
and  the  calf  lost  flesh  and  strength.  On  June  12th  it 
was  too  weak  to  stand  up,  and  on  June  13th,  1905,  41 
days  after  inoculation,  it  died. 

WeigMs. 


May  18th,   1905  .... 

May  25th,   1905  .... 

June  13th,  1905  .... 

Loss  in  weight  from  May  \%th  to  Jane  \Zth.- 


lrs. 

bs 

2 

16 

2 

21 

2 

8 

-8  lbs. 
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POST-MORTEM      EXAMINATION. 

Carcass. — Greatly   emaciated. 

Seat  of  Inoculation. — The  local  tumour  on  the  left  side 
of  the  neck  was  almost  completely  converted  into  a  thin- 
walled  cyst ;  the  cyst  was  collapsed,  most  of  the  contents 
having  been  discharged  through  an  irregular  opening  in 
the  skin  near  the  upper  extremity.  On  section  the  cyst 
was  found  to  contain  a  small  quantity  of  turbid  watery 
fluid.  The  walls  of  the  cyst  were  formed  externally  by 
skin,  which  over  the  greater  part  of  the  tumour  was  in- 
filtrated with  caseous  deposit  throughout  almost  the  whole 
of  its  thickness,  and  internally  by  muscular  tissue,  studded 
for  a  short  distance  with  caseous  tubercles  ;  the  walls  were 
lined  internally  with  soft  caseo-necrotic  tissue,  varying 
in  thickness,  in  several  places  projecting  into  the  cavity 
as  irregular  shaggy  masses.  At  the  lower  extremity  of 
the  tumour  there  was  a  triangular  mass  one  and  three- 
quarter  inches  in  length  and  three-quarters  of  an  inch  in 
greatest  thickness,  of  dense  yellow  caseo-necrotic  tissue. 
The  total  length  of  the  tumour  was  about  six  inches,  and 
the  greatest  breadth  four  inches. 

Left  Prescapular  Gland  was  triangular  in  transverse 
section,  weighed  (I  0Z8.,  and  measured  4  in.  by  2  in.  by  2  in. 
On  section  it  consisted  practically  throughout  of  dense 
yellow  caseated  tissue  ;  there  was  a  small  patch  in  the 
middle  of  the  gland  of  fibroid  tissue,  studded  with  caseous 
t  iihereles. 

Left  Prepectoral  Glands.    Thespherical  prepectoral  gland 

the  size  of  a  walnut,  was  caseOUS  throughout  ;    a  smaller 


gland  nearer  the  thorax  was  similar  on  section.  Just 
under  the  first  rib  there  was  a  gland  the  size  of  a  marble, 
two-thirds  of  the  substance  of  which  was  composed  of 
grey  caseating  tissue.  The  latter  three  glands  formed  a 
chain  extending  from  the  inferior  extremity  of  the  local 
tumour  to  the  entrance  to  the  thorax. 

The  kidney-shaped  prepectoral  gland  (lying  on  the  first 
rib)  was  enlarged,  cedematous,  and  congested ;  it  showed 
in  the  cortex  irregular  caseous  nodules  and  numerous 
minute  greyish  white  foci. 

Cervical  Glands. — Left  lower  cervical  described  above. 
Other  cervical  glands  contained  irregular  caseous  tubercles 
and  minute  caseous  foci ;  manyof  the  latter  in  little  groups. 

Abdomen  : 

Omentum. — Showed  on  its  inferior  surface  a  small 
number  of  tubercles,  the  largest  the  size  of  a  millet 
seed ;  the  connective  tissue  fringes  were  deeply 
congested. 

Parietal  Peritoneum. — Normal. 

Spleen. — Was  enormously  enlarged  ;  it  weighed 
one  and  a  half  pounds,  and  measured  fourteen  and 
a  half  inches  in  length.  The  pulp  was  firm,  and 
closely  crowded  with  nodules,  ranging  up  to  3  milli- 
metres or  more  in  diameter ;  the  nodules  had  in 
several  places  coalesced,  and  practically  all  showed 
an  angular  outline,  caused  by  pressure  against  their 
neighbours  ;  they  were  yellow  and  necrotic  in  the 
centre,   reddish   grey  around  the  margins. 
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Liver. — Was  purplish  in  colour,  and  closely  beset 
with  grey  tubercles,  ranging  in  size  from  a  mere 
point  up  to  about  1  milbmetre  in  diameter  ;  only 
the  larger  ones  showed  definite  central  necrosis. 

Gall    Bladder.—  Normal. 

Portal  Glands. — Were  enlarged,  and  showed 
throughout  the  cortices  irregular  masses  of  grey 
translucent  tissue  studded  with  yellowish  white 
streaks  and  foci  of  caseation. 

Kidneys. — The  left  kidney  was  pale,  and  showed 
on  the  surface  a  network  of  fine  greyish  tissue.  On 
section  the  cortex  showed  numerous  pale  radial 
striae  (degenerated  tubules  ?).  The  cortex  con- 
tained fairly  numerous  grey  tubercles,  the  largest 
about  the  size  of  a  millet  seed,  the  smallest  barely 
visible.  The  tubercles  showed  very  little  central 
necrosis. 

The  right  kidney  contained  similar  tubercles ; 
a  fine  network  was  seen  on  the  surface,  but  was 
not  so  well  marked  as  in  the  left  kidney. 

Swprarenals. — The  right  suprarenal  body  con- 
tained a  small  grey  tubercle  with  a  minute  opaque 
focus  in  the  centre. 

There  was  a  similar  tubercle  in  the  left  suprarenal. 

Thorax  : 

Heart. — Normal. 

There  was  a  small  amount  of  yellow  serous  fluid 
in  the  pleural  cavities. 

Pleura. — Along  the  anterior  margins  of  most  of  the 
ribs  on  the  left  side,  were  narrow  lines  of  reddish 
connective  tissue,  containing  minute  grey  granules  ; 
these  began  near  the  vertebrae,  and  in  no  case  ex- 
tended ventrally  beyond  the  middle  of  a  rib,  most 
of  them  being  only  a  few  inches  in  length. 

On  the  right  side  there  were  a  few  congested 
villous  tufts  only.  There  was  one  flattened  caseating 
tubercle  on  the  costal  cartilage  of  the  ninth  rib. 

There  were  some  reddish  vegetations '  on  the  caval 
and  mediastinal  folds  of  pleura,  and  on  the  pleural 
surface  of  the  pericardium. 

Lungs. — The  lung  tissue  was  closely  beset  with 
opaque  grey  tubercles,  the  largest  about  1  millimetre 
in  diameter ;  these  had  in  many  places  coalesced, 
and  had  formed  irregular  grey  patches  studded  with 
yellow  foci.  The  greater  portions  of  the  small 
anterior  lobes  and  the  antero-ventral  portions  of 
the  caudal  lobes  were  purplish  red  in  colour  and 
practically  completely  airless ;  the  rest  of  the  caudal 
lobes  were  congested,  and  mottled  with  patches 
of  consolidation  surrounding  groups  of  tubercles; 
these  patches  were  not  sharply  marked  off  from  the 
air -containing  tissue ;  the  bronchi  in  the  solid 
portions  contained  muco-pus. 

Bronchial  Glands,  Mediastinal  Glands. — Were 
moderately  enlarged,  weighing  together  a  little  over 
2  ozs. 


On  section  they  showed  in  the  cortex  grey,  some* 
times  greyish  red,  translucent  tissue,  permeated 
with  a  fine  yellow  network;  the  central  portions 
of  the  gland  wore  soft  and  deeply  congested. 

The  peribronchial  and  intratracheal  glands  re- 
sembled the  mediastinal. 

Tonsils. — Contained  each  one  or  two  caseous  tubercles. 

Pharynx. — The  pharyngeal  mucous  membrane  irai 
congested ;    no  tubercles  were  seen. 

Tongue. — The  mucous  membrane  on  the  left  side 
showed  several  shallow  ulcers  with  uneven  margins; 
on  the  right  side  there  was  an  ulcer  with  a  caseous  ba  • 

Larynx. — On  each  vocal  chord  there  was  a  flattene  I 
caseating  nodule  about  2  millimetres  in  length. 

Trachea. — The  mucous  membrane  of  the  trachea 
showed  sparsely  scattered  caseous  tubercles,  each  sur- 
rounded by  a  zone  of  deep  congestion. 

Intestines. — The  small  intestine  showed  sparsely  scatterc  d 
caseous  tubercles,  the  largest  the  size  of  a  pin's  head. 
The  large  intestine  was  normal. 

Mesenteric  Glands. — Most  of  the  mesenteric  glands 
appeared  normal;  a  few  contained  caseating  tubercles; 
those  at  the  anterior  extremity  showed  also  groups  of 
caseous  foci. 

Gastric  Glands. — Two  or  three  gastric  glands  contained 
caseating  foci  in  the  cortex ;   others  were  normal. 

Colic  Glands.- — A  few  of  the  colic  glands  contained  dis- 
crete caseous  foci. 

Various  Lymphatic  Glands : 

Coeliac. — One,  the  largest,  was  composed  through- 
out of  firm  translucent  tissue  permeated  with  a  fine 
yellow  network  ;  other  glands  contained  numerous 
irregular  caseating  foci. 

Renal,  Lumbar. — Were  closely  beset  with  caseating 
nodules. 

Precrural,  Popliteal,  Gluteal,  Ischiadic,  Pudic,  Sub- 
maxillary, Parotid,  Retropharyngeal,  Axillary,  Right 
Prescapular,  Right  Prepectoral,  Ventral  Mediastinal. — 
Contained  numerous  caseating  foci,  ranging  up  to 
2  and  3  millimetres  in  diameter  ;  the  foci  were  irre- 
gular in  outline,  and  in  the  great  majority  of  cases 
small,  being  often  arranged  in  little  groups. 

Iliac,  Ilio-Sacral. — Contained  caseating  foci  in  small 
number. 

All  the  haemo-lymph  glands  contained  caseating 
tubercles. 

Udder. — In  one  of  the  quarters  was  a  shot-sized  caseous 
tubercle. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — Normal. 

Microscopical  Examination. 
^,   y       l Moderately  numerous  tubercle  bacilli. 


77. 
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VIRUS   B   XVI. 


December  20,  1904. 


MEDIASTINAL  GLAND. 


A  young  fattened  cow,  when  killed,  was  found  to  have  bronchial  and  mediastinal  glands 
affected  and  no  sign  of  tubercle  elsewhere.  The  specimens  sent  were  (1)  a  large 
mediastinal  gland  which  contained  a  hard  fibroid  and  highly  calcareous  nodule,  and  (2) 
a  small  gland  which  had  a  few  discrete  very  chronic  tubercles. 
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CALF  294. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B   XVI. 

Date— May    12  th,    1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  10  lbs.     [Age— 8  weeks.] 

Killed— When  ill.     June  27th,  1905.     46  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  May  12th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thickening 
3  in.  by  2£  in.  ;  the  left  prescapular  gland  was  slightly 
enlarged. 

The  tumour  slowly  increased  in  size  ;  on  June  12th, 
1905.  it  was  hard  and  measured  5  in.  by  3|  in.  in  super- 
ficial area  and  more  than  1  in.  in  thickness  :  the  left  pre- 
scapular gland  was  uniformly  indurated  and  measured 
about  4in.  in  length  ;  there  was  no  change  in  the  general 
condition. 

On  June  21st,    1905,   40  days  after  inoculation,  the 


temperature  rose  to  40*9°  C.  and  the  respirations  were 
distinctly  increased  in  frequency. 

The  calf  then  gradually  got  worse  and  began  to  lose 
flesh  ;  it  was  killed,  when  ill  but  not  dying,  on  June  27th. 
1905,  46  days  after  inoculation. 


Weights. 


May  18th,  1905 
May  23rd,  1905 
June  14th,  1905 
June  27th,  1905 

Loss  in  Weight. — 3  lbs. 


qrs.  lbs. 

3  10 

3  16 

3  12 

3  7 


TOST-MORTEM    EXAMINATION. 

Carcass. — Slightly  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
firm  tumour,  measuring  5  in.  by  3£  in.  by  1£  in.  This 
on  section  was  seen  to  consist  of  three  layers  ;  the  external 
one  of-  greatly  thickened  skin,  beset  with  small  yellow 
congested  tubercles;  the  middle  one  of  pinkish  yellow 
necrotic  tissue  showing  small  spaces  in  the  upper  part ; 
the  internal  one  of  fibroid  muscular  tissue,  closely  studded 
with  irregular  yellow  caseous  tubercles.  Each  of  the 
three  layers  was  about  \  in.  in  greatest  thickness. 

There  was  a  moderate  amount  of  gelatinous  oedema 
fluid  in  the  tissues  around  the  lower  extremity  of  the 
tumour. 

Left  Prescapular  Gland. — Weighed  3  ozs.,  and  measured 
3  in.  by  2  in.  by  1  i  in.  On  section  the  greater  part  of  the 
cortex  was  composed  of  dense  pinkish  yellow  caseated 
tissue,  the  rest  of  firm  translucent  tissue,  mottled  with 
irregular  caseous  patches  ;  the  capsule  of  the  gland  was 
thickened. 

Right  Prescapular  Gland. — Contained  four  cascating 
nodules 

Prepectoral  Glands. — On  the  left  sjde  the  spherical 
prepectoral  gland  was  the  size  of  a  Barcelona  nut,  and 
showed  on  section  part  of  the  cortex  grey  and  translucent, 
and  beset  with  minute  yellow  foci.  The  kidney-shaped 
glar.d  was  enlarged,  cedematous,  and  showed  minute 
greyish  yellow  points  throughout  the  cortex  ;  a  third 
small  gland  contained  a  few  foci  at  one  extremity. 
The  glands  on  the  right  side  appeared  normal. 

Cervical  Glands. — The  left  upper  cervical  gland  was  in- 
durated and  caseating  in  more  than  half  its  extent ;  a 
left  mid  cervical  gland,  the  size  of  a  kidney  bean,  waa 
caseous  throughout ;   a  left  lower  cervical  showed  a  case- 


ating mass  affecting  half  its  substance.  On  the  right 
side  the  upper  cervical  contained  about  half  a  dozen 
nodules,  the  largest  the  size  of  a  pea  ;  a  mid  cervical,  the 
size  of  a  kidney  bean,  was  composed  throughout  of  grey 
caseating  tissue  :  a  right  lower  cervical  resembled  the 
corresponding  one  on  the  opposite  side. 

Just  within  the  entrance  to  the  thorax,  on  the  left  side, 
was  a  hard  gland  the  size  of  a  pheasant's  egg,  composed 
throughout  of  dense  tissue,  partly  uniformly  pinkish 
yellow,  and  partly  translucent  and  fibroid,  and  beset  -with 
minute  yellow  foci. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  flattened  nodules,  yellow  in  the 
centre,  the  largest  5  millimetres  in  diameter.  There 
were  also  several  smaller  translucent  tubercles,  the 
largest  the  size  of  a  millet  seed. 
Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  8  ozs.  Showed  on  the  surface, 
under  the  capsule,  numerous  rounded  projections, 
yellow  in  the  centre.  On  section  the  pulp  contained 
moderately  numerous  firm  yellow  nodules,  ranging 
in  size  up  to  about  5  millimetres  in  diameter  ;  the 
nodules  were  somewhat  irregular  in  outline  and  many 
were  softened  in  the  centre. 

Liver. — Showed  on  the  surface  moderately  numerous 
greyish  nodules,  with  yellow  necrotic  centres,  ranging 
in  size  from  about  1  to  5  millimetres  in  diameter ; 
many  of  these  were  raised  above  the  surface  and 
flattened  ;  others  were  situated  just  under  the  cap- 
sule, or  were  dimly  seen  in  the  depth  of  the  liver 
substance.  On  section  numerous  similar  nodules, 
the  largest  about  2  millimetres  in  diameter,  were 
seen  evenly  distributed  throughout  the  substance. 
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Portal  Glands. — Were  considerably  enlarged.  On 
section  the  cortices  were  composed  of  grey  translucent 
tissue,  mottled  with  irregular  yellow  patches  and  foci 
of  casaation. 

Gall  Bladder. — Normal. 

Left  Kidney. — On  the  surface  four  nodules,  ranging 
from  1  to  2  milbmetres  in  diameter,  were  seen; 
these  were  grey,  translucent,  and  showed  a  small 
amount  of  central  necrosis.  Deeper  in  the  cortex 
were  four  similar  nodules. 

Right  Kidney. — The  cortex  showed  eight  nodules, 
three  under  the  capsule  and  five  in  the  depth  ;  one 
of  the  latter  measured  5  millimetres  in  diameter. 
Besides  the  nodules  several  minute  grey  foci  were 
seen. 


Suprarenal   Bodies. - 
Thorax  : 

Heart. — Normal. 


-Normal. 


Pleura. — On  the  left  side  of  the  chest  were  about  a 
dozen  flattened  grey  nodules,  slightly  yellow  in  the 
centre,  the  largest  about  3  millimetres  in  diameter. 
On  the  right  side  anteriorly  there  were  four  similar 
nodules.  The  pleura  covering  the  diaphragm  showed 
a  cluster  of  half  a  dozen  small  tubercles  near  the 
orifice  for  the  vena  cava. 

Lungs. — The  right  cephalic  lobe  was  firm,  heavy, 
dark  red  and  quite  airless  ;  in  the  left  cephalic 
lobe  the  lower  half  of  the  ventral  flap  was  in  a  similar 
condition  ;  in  the  rest  of  the  lobes  there  were  irregular 
dark  red  consolidated  patches,  either  affecting  whole 
lobules,  or  surrounding  single  nodules  or  small  groups 
of  nodules.  The  lung  tissue  contained  moderately 
numerous  nodules,  ranging  m  size  from  a  small  shot 
to  a  large  pea  ;  the  nodules  had  grey  margins  and 
irregular  yellow  caseous  centres  ;  in  the  consolidated 
lobes  the  nodules  under  the  pleura  projected  above 
the  general  surface.  In  various  parts  of  the  lung 
irregular  hard  masses  were  felt ;  these  on  section  had 
a  lobular  outline,  and  consisted  of  greyish  red  trans- 
lucent tissue  infiltrated  with  yellow  necrotic  foci, 
forming  in  some  cases  a  network.  In  the  right 
cephalic  lobe  the  consolidated  tissue  around  the 
nodules  showed  minute  greyish  foci,  and  appeared 
to  be  in  an  early  stage  of  general  tuberculous 
infiltration 

Thoracic  Glands.  —  The  bronchial  gauds  and 
mecliastiial  glands  were  moderately  enlarged,  and 
showed  the  cortices  mottled  with  small  opaque  yellow 
patches,  forming  in  places  a  coarse  network  ;  the 
medulla  of  each  gland  was  soft  and  deeply 
congested. 

The  peribronchial  glands  and  an  infratracheal 
gland  were  in  a  similar  condition  ;  a  second  infra- 
tracheal gland  was  beset  with  caseating  nodules. 

Tonsils. — The   tonsils   contained   each   a  few  caseous 
nodules. 

Pharynx  and  Larynx. — Normal. 

Tongue. — There  was  one  small    caseous   ulcer  on   the 
right  side  of  the  tongue  and  two  at  the  base. 

Trachea. — The  mucous  membrane  showed  two  ulcer- 
ated foci  with  congested  margins. 


Small  Intestine. — In  the  lower  part  of  the  intestine 
were  fairly  numerous  caseous  nodules,  ranging  in  size 
from  a  millet  seed  to  that  of  a  wheat,  grain.  They  were 
situated  chiefly  in  Peyer's  patches,  but  oocurred  ftl  0 
under  the  mucous  membrane;  the  larger  nodules  were 
softened,  and  the  mucous  membrane  over  them  showed 
a  small  opening,  through  which  the  Bofl 
could  be  squeezed.  In  the  upper-  part  of  the  tnt 
there  were  similar  nodules  very  sparsely  distributed. 

Large  Intestine. — Most  of  the  lymphoid   follicles  were 

caseous  and  congested  on  the  mucous  surface. 

Mesenteric  Glands. — All  the  mesenteric  glands  pres<  cited 
nodular  enlargements,  largest  and  most  numerous  towards 
the   posterior   extremity   of   the    mesentery.     The 
section  were  irregular  in  outline,    and    showed   greyish 

red  translucent  tissue,  surrounding  yellow  caseous  I 

Ileo-Colic  Glands. — Were  much  enlarged,  and  were 
composed  almost  throughout  of  firm  translucent  tissue, 
infiltrated  with  caseous  foci. 

Gastric  Glands,  Colic  Glands. — Were  enlargi  d  ;  the 
majority  were  almost  entirely  composed  of  tuberculous 
tissue  in  a  state  of  early  caseation  ;  the  rest  contained 
caseating  nodules. 

Bladder,  Testicles,  Eyes. — Normal. 

Various  Lymphatic  Glands  : 

Ccpliac. — Were     enlarged,     and     resembled      the 

portal. 

Renal   Gland. — Was   packed   with   confluent   i 
ating  nodules. 

Lumbar  aid  Iliac  Glands. — Contained  each  a  few 
caseating  nodules,  the  largest  the  size  of  a  pea. 

Left  Precrural  Gland. — Contained  one  caseating 
nodule,  about  5  millimetres  in  diameter. 

Right  Precrural  Gland. — Had  a  similar  nodule. 

Pudic  Glands,  Popliteal  Glands,  Gluteal  Glands. — 
Contained  caseating  nodules,  the  largest  5  milli- 
metres in  diameter. 

Submaxillary  Glands. — Contained  each  a  caseating 
mass,  the  size  of  a  kidney  bean,  and  several  small 
nodules. 

Pharyngeal  Glands. — Were  closely  beset  with 
caseating  nodules,  forming  in  places  large  con- 
fluent masses. 

Parotid  Glands.— Contained  each  half  a  dozen 
yellow  caseous  nodules,  some  of  which  were  softened 
in  the  centre. 

Left  Axillary  Gland. — Showed  two  caseating 
nodules,  5  millimetres  in  diameter. 

Right  Axillary  Gland. — Was  normal. 

A  haemo-lymph  gland  in  the  right  axilla  contained 
two  caseating  nodules. 

Microscopical  Examination. 

Ulcer  on  Tongue. — Numerous  tubercle  bacilli,  many 
with  dark  stained  granules. 

Secretion  from  Tonsillar  Crypt. — A  few  tubercle  bacilli- 

Small  Intestine. — Numerous  tubercle  bacilli. 
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CALF   296. 
Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XVI. 
Date— May  12th,  1905. 
Dose — 50  milligrammes. 
Weight — 2  qrs.   S  lbs.     [Age — 8  weeks.] 
Died — June  13th,  1905.     32  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
i  A  the  neck  on  May  12th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken  - 
ing  4  in.  by  2  in. ;  the  left  prescapular  gland  measured 
-'A  in.  in  length.  On  May  25th,  1905,  13  days  after 
inoculation,  there  was  a  slightly  raised  firm  tumour  5  in. 
in  length  by  3i  in:  in  breadth  ;  the  prescapular  gland 
measured  5  in.  in  length  ;  the  muscles  between  the  tumour 
and  gland  were  thickened  and  infiltrated,  and  there  was 
some  oedema  of  the  dewlap  ;  the  coat  was  staring,  other- 
wise there  was  no  change  in  the  general  condition  of  the 
animal. 

On  June  2nd,  1905,  3  weeks  after  inoculation,  the  calf 
had  become  obviously  ill,  but  there  was  not  as  yet  any 
appreciable   increase   in^the   rate   of  respiration.     Very 


soon,  however,  the  calf  began  to  breathe  more  quickly, 
and>hcn  the  rate  of  respiration  very  speedily  increased 
in  frequency  (on  the  day  before  the  calf  died  the  respira- 
tions were  80  per  minute)  and  the  calf  rapidly  lost  flesh 
and  strength.  It  died  on  June  13th,  1905,  32  days  after 
inoculation. 

Weights. 

From  May  18th,  1905,  to  June  6th,  1905  (19  days),  there 
was  a  gain  in  weight  of  5  lbs. ;  during  the  last  week  of  life 
the  calf  lost  12  lbs. 


May  18th,  1905 
June  6th,  1905 
June  13th,  1905 


qrs. 
2 
2 
2 


lbs. 

8 
13 

1 


Temperature. 
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m 
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POST-MORTEM  EXAMINATION 
Carcass. — Considerably  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
-lightly  elevated  firm  flattened  tumour,  measuring  5  in. 
in  length  and  3  in.  in  breadth.  On  section  this  showed 
between  the  skin  and  muscles,  and  thoroughly  adherent 
to  them,  a  lenticular  mass  of  yellow  caseo-necrotic  tissue, 
three-quarters  of  an  inch  in  greatest  thickness,  showing 
in  the  middle  of  the  upper  part  a  series  of  little  spaces, 
from  which  clear  yellow  fluid  could  be  squeezed.  The 
skin  was  thickened,  and  showed  small  yellow  congested 
tubercles.  The  underlying  muscles  were  fibroid,  and 
closely  beset  for  a  depth  of  about  a  third  of  an  inch  with 
yellow  caseous  nodules. 

Running  in  the  muscles  from  the  inferior  extremity 
of  the  tumour  to  the  nearest  glands  were  several  thick 
hard  caseous  cords. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
34  in.  by  l|  in.  by  If  in.  (transverse  section  triangular  in 
outline).  On  section  the  cortex  was  composed  throughout 
of  pinkish  yellow  caseated  1  issue  ;  there  was  no  calcifica- 
tion. I"  the  centre  of  the  gland  there  was  a  small  patch 
of  fibroid  glandular  tissue,  studded  with  discrete  yellow 
tubercles  ;    the  capsule  was  thickened. 

Right  Prescapular  Gland.  Contained  fairly  numerous 
ous  tubercles,  the  largest  about  L'5  millimetre  in 
diam< 


Prepectoral  Glands.— The  left  spherical  prepectoral,  1*5 
centimetre  in  diameter,  was  dense  and  caseous  through- 
out. It  was  embedded  in  a  mass  of  fibroid  tissue,  studded 
with  yellow  caseous  nodules,  which  was  continuous  with 
one  of  the  caseous  cords  mentioned  above.  The  left 
kidney-shaped  gland  was  indurated  and  much  enlarged, 
and  showed  in  the  cortex  an  irregular  caseated  patch, 
and  numerous  discrete  caseous  foci. 

The  right  spherical  prepectoral  gland  contained  a 
small  caseating  patch  and  a  few  discrete  tubercles  ;  the 
reniform  gland  contained  numerous  caseous  tubercles, 
some  very  small. 

Cervical  Glands.— On  the  left  side  the  upper  cervical 
showed  half  its  cortex  composed  of  greyish  red  tissue  in  a 
state  of  caseation,  and  in  the  rest  a  few  caseous  tubercles. 
A  lower  cervical  gland,  the  size  of  a  filbert,  was  indurated 
and  in  a  state  of  early  caseation.  A  mid  cervical  gland 
was  cedematous,  and  showed  two  or  three  caseous  foci. 
On  the  right  side  the  upper  cervical  gland  contained 
discrete  caseous  tubercles  ;  the  rest  minute  caseous  foci. 

Abdomen : 

Omentum. — On  the  inft  rior  surface  of  the  omentum 
there  were  a  few  tubercles,  slightly  opaque  in  the 
centre  the  largest  the  size  of  a  millet  seec1 

Parietal  Peritoneum,. — Normal. 

Spleen.— Weighed  6  ozs.,  and  was  normal  on  the 
surface.     The  pulp  was  soft,  and  contained  a  moderate 
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number   of  spherical  grey  miliary   tubercles,    with 
yellow  centres. 

Liver. — The  liver  substance  was  peppered  with 
grey  tubercles,  ranging  in  size  from  a  mere  point  up 
to  about  1  millimetre  in  diameter  (majority  about 
0'5  millimetre)  ;  the  larger  tubercles  were  seen  to 
be  slightly  opaque  in  the  centre. 

Gall  Bladder. — Under  the  mucous  membrane  there- 
was  a  minute  yellow  tubercle. 

Portal  Glands. — Were  enlarged,  and  closely  beset 
with  confluent  caseating  tubercles. 

Kidneys. — Each  kidney  showed  in  the  co:tex 
fairly  numerous  tubercles  similar  to  those  in  the  liver. 

Suprarenal   Bodies. — Appeared  normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — On  the  parietal  pleura  were  a  few  ven^ 
small  congested  villous  tufts  ;  on  the  pleural  surface 
af  the  diaphragm  there  was  a  single  softened  tubercle- 

Lungs. — The  right  cephalic  and  the  right  middle 
lobes  were  bluish  black  in  colour,  and  almost  com- 
pletely airless.  The  right  caudal  lobe  was  mottled  on 
the  surface  with  irregular  bluish  black  patches, 
which  had  joined  together  to  form  a  network.  In 
the  left  lobes  the  areas  were  not  so  numerous  nor 
so  large.  The  left  cephalic  lobe  (ventral  portion) 
was  more  severely  affected  than  the  left  caudal. 
The  lung  tissue  was  closely  and  evenly  beset  with 
grey  tubercles,  opaque  in  the  centre,  the  largest 
about  1  millimetre  in  diameter  ;  here  and  there  the 
tubercles  showed  a  tendency  to  coalesce. 

Thoracic  Glands. — The  bronchial  and  mediastinal 
glands  were  moderately  enlarged,  and  showed  the 
cortices  composed  of  greyish  red  tissue,  permeated 
with  a  fine  yellow  network  ;  the  medullary  portions 
of  the  glands  were  deeply  congested.  The  intra- 
tracheal and  peribronchial  glands  were  similarly 
affected. 

The  ventral  mediastinal  glands  contained  discrete 
caseous  tubercles. 


Alimentary  'Tract  : 

Tonsils. — Several  crypts  were  filled  with  Beoretioo  i 
no  tubercles  were  seen. 

Pharynx. — In  the  corrugated  mucous  membrane  in 
the  vault  there  were  one  or  two  minute  oa  BOW 
tubercles;  notubercles  in  other  pari  i  of  the  pharynx. 

Tongue. — On  the  left    side,    near    the    base,    u. 
yellow  tubercle  with  a  soft  caseous  centre  (follicle  f), 

Larynx. — Norma  I. 

Trachea. — The  mucous  membrane  in  the  anterioi 
part  showed  three  or  four  small  grey  tubercle-  with 
congested  margins. 

Intestines. — No  tubercles  were  seen. 

Gastric,  Mesenteric,  and  Colic  Glands.— Contained 
discrete  caseating  tubercles.  The  terminal  mesenterii 
glands  were  most  affected,  and  showed  in  addition  t< 
the  tubercles  numerous  discrete  caseous  foci. 

Various  Lymphatic  Glands  .- 

Cailiac  Glands. — One  of  the  glands  consisted  of  firm 
grey  tissue,  studded  with  caseous  foci;    the  otln  I 
contained  small  tubercles. 

Lumbar  Glands,  Renal  Glands. — Resembled  the 
portal. 

Precrural  Gland*. — Contained  fairly  numerous 
discrete  caseous  tubercles,  irregular  in  outline,  the 
largest  about  1*5  millimetre  in  diameter. 

Pudic,  Popliteal,  Gluteal,  Ischiatic,  Parotid,  Sub- 
maxillary, Pharyngeal. — Contained  similar  tubercles, 
the  largest  in  the  majority  of  the  glands  being, 
however,  not  more  than  1  millimetre  in  diameter. 

Axillary,  Iliac,  Ilio- Sacral. — Showed  only  a  small 
number  of  tubercles. 

All  the  hamio-lymph  glands  contained  caseous 
tubercles. 

Eyes,  Thyroid  Body,  Mamma,  Urinary  Bladder. — Normal. 
Microscopical  Examination. 

Numerous  tubercle  bacilli. 


Gall    Bladder 
Tongue    Tubercle 
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VIRUS   B   XVII. 


January  9,   1905. 


LUNG  AND  MEDIASTINAL  GLANDS. 


The  specimens,  mediastinal  and  bronchial  glands  and  lung,  were  taken  from  a  young  fat  cow. 
In  the  lung  were  two  patches  of  tubercle.  There  were  no  tubercles  in  the  bronchial  glands. 
The  patches  in  the  lung  were  tuberculous  and,  showed  yellow  patches  of  necrosis.  In  the 
mediastinal  gland  there  were  two  nodules,  filled,  with  softened,  caseous  material  gritty  from 
calcification,  and  numerous  discrete  yellow  pea- sized  calcareous  nodules. 
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CALF  258. 
Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVII. 
Dose — 50  milligrammes. 
Date— April  13th,  1905. 

Weight— April  19th,  1905.     2  qrs.  25  lbs.     (Age,  10  weeks). 
Died — May  1st,  1905.     18  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  13th,  1905. 

Six  days  later  there  was  a  subcutaneous  thickening, 
3  in.  by  2  in.;  the  prescapular  gland  on  the  same  side  was 
twice  the  normal  in  size. 

The  tumour  increased  and  finally  measured  about 
5  in.  by  3i  in.  by  1  in.;  the  prescapular  gland  measured 
about  3J  in.  in  long  diameter. 

On  April  24th,  11  days  after  inoculation,  the  respirations 
were  noticed  to  be  increased  and  the  animal  looked  ill. 
The  illness  rapidly  became  more  acute  ;  the  respirations 
increased  in  frequency,  and  were  finally  very  hurried  and 
laboured  ;  the  calf  became  very  thin  and  weak,  and  was 
found  dead  on  the  morning  of  May  1st,  1905.  18  days  after 
inoculation. 

Temperature. 
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Weights. 
The  Calf  lost  16  lbs.  in  weight  in  12  days. 

April  19th,  1905  -         -         -  2  qrs.  25  lbs. 

April  25th,  1905  -         -         -  2  qrs.  21  lbs. 

May  1st,  1905  -         -         -  2  qrs.     9  lbs. 

Rate  of  loss  per  week      -         -  9.3  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — Very  emaciated. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  firm  tumour  5  in.  by  3 \  in.  by  a 
little  over  1  in.  in  thickness  ;  it  was  rounded  externally, 
flattened  on  the  internal  surface  ;  on  section  it  consisted 
of  deeply  congested  (especially  around  the  peripheral 
parts)  yellow  necrotic  tissue,  showing  signs  of  breaking 
down  in  the  centre.  The  skin  and  superficial  muscles 
were  adherent  and  infiltrated  for  a  short  distance. 

The  Left  Prescapular  Gland. — Measured  3£  in.  by  1£  in. 
by  1 J  in,  and  weighed  a  little  over2ozs.  On  section  the 
cortex  was  composed  throughout  of  firm  pinkish-yellow 
caseated  tissue  ;  the  medullary  part  was  deeply  congested 
and  beset  with  minute  discrete  tubercles. 

The  Left  Prepecloral  Glands. — The  spherical  gland,  the 

size  of  a  large  pea,  was  firmer  than  normal,  engorged  with 

blood,  and  showed  small  greyish-white  points  in  the  cortex. 

A  deeper,  slightly  larger  gland  showed  minute  discrete 

pearly-grey  tubercles  in  the  cortex. 

Cervical  Glands. — A  left  lower  cervical  gland,  the  size 
of  a  large  filbert,  was  deeply  congested  and  beset  in  the 
cortex  with  minute  grey  tubercles  mostly  in  groups. 
Other  cervical  glands  on  the  left  side  and  all  those  on  the 
right  contained  each  a  few  minute  grey  tubercles. 
Abdomen  : 

Omentum.-  The  connective  tissue  fringes  on  the 
inferior  surface  were  deeply  congested,  and  showed  a 
small  number  of  tubercles  ranging  in  size  from  a 
point  just  visible  to  that  of  a  millet  seed.  There 
was  a  small  quantity  of  yellow  serous  fluid  in  the 
peritoneal  sac. 

Spleen  weighed  <>  OZS.,  and  was  normal  on  the 
surface;  on  section   the  pulp   was  dark   red  and  of 


about  normal  firmness  ;  close  examination  revealed 
some  small  spherical  grey  bodies  scattered  throughout 
which  were  probably  early  tubercles. 

The  Liver  was  slightly  enlarged  and  showed  a 
purplish  yellow  mottling  on  the  surface ;  the  substance 
was  firm  and  closely  peppered  with  minute  grey 
tubercles,  with  opaque  centres,  mostly  about  0'5mm. 
in  diameter. 

Gall  Bladder. — Under  the  mucous  membrane  there 
were  a  few  minute  whitish  specks  (?). 

The  Portal  Glands. — Were  enlarged  and  ©edematous  ; 
the  cortices  were  firmer  and  greyer  than  normal  (as 
if  infiltrated  with  cells)  but  there  was  no  sign  of 
caseation. 

The  Kidneys. — Showed  sparsely  scattered  minute 
grey  tubercles  in  the  cortex. 

Suprarenals. — A  few  minute  whitish  points  were 
seen  in  the  cortex  of  the  right  suprarenal ;  none  in 
that  of  the  left. 

Thorax  : 

Heart. — The  pericardial  sac  contained  a  small 
quantity  of  clear  serous  fluid ;  the  heart  muscle 
was  dark  and  full  of  blood  ;  the  venticles  and  auricles 
contained  dark-red  blood  clot ;  on  the  endocardium 
of  the  right  ventricle  there  were  a  few  minute  pearly- 
grey  tubercles. 

Pleura. — Along  the  margins  of  the  ribs  and  on  the 
tendon  of  the  diaphragm  there  were  some  small 
congested  vegetations,  in  some  of  which  tiny  grey 
foci  were  seen. 

Lungs. — The  small  anterior  lobes  and  the  antero- 
ventral  portion  of  the  posterior  lobes  were  dark  red, 
firm,  heavy,  and  quite  airless  ;  the  posterior  parts 
of  the  caudal  lobes  were  diffusely  congested,  but  were 
still  air  containing,  the  cut  surfaces  exuding  slightly 
frothy  blood-stained  fluid.  The  lung  tissue  was 
closely  and  evenly  beset  with  minute  grey  tubercles, 
just  visible  to  the  naked  eye.  In  the  completely 
solid  parts  of  the  lung  the  small  bronchi  were  filled 
with   muco-pus. 

Thoracic  Glands 
was  about  twice  the  normal  in  size  and  on  section 
deeply  congested  ;  the  cortex  was  packed  with  minute 
grey  tubercles,  which  in  several  places  had  become 
confluent. 

The     glands     anterior     to     this     and    the    intra- 
tracheal glands  were  enlarged  and  similarly  affected. 
The     bronchial     glands     were     about     twice    the 
normal  in  size,  and  perhaps  a  little  more  severely 
affected  than  the  mediastinal. 
Tonsils.—No  tubercles  visible. 

Pharynx,  Larnyx  and  Trachea. — Appeared  normal ;  the 
trachea  contained  frothy  mucus. 

Intestines. — The  mucous  membrane  of  the  posterior 
two-thirds  of  the  small  intestine  was  intensely  congested ; 
no  tubercles  seen. 

The  Gastric,  Mesenteric  and  Colic  Glands. — Showed  a 
small  number  of  very  minute  grey  foci. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — Normal. 
The  Gluteal,  Ischiatic,  Popliteal,  Precrural,  Iliac, 
Ileo-sacral,  Lumbar,  Renal,  Vertebral,  Ventral  ^mediastinal, 
Right  Prescapular,  Right  Prepectoral,  Submaxillary, 
Parotid,  and  Pharyngeal  Glands  showed  minute  grey,  or 
greyish  white,  foci  in  their  cortices  ;  in  some  of  the 
glands  (e.g.  the  submaxillary  and  pharyngeal)  these 
foci  were  very  numerous ;  many  of  the  glands  were 
deeply  congested. 

The  C  celiac  Glands. — Were  enlarged ;  two  of  the 
larger  ones  resembled  the  portal ;  others  had  dis- 
crete grey  foci  in  the  cortex. 

Several  Ihv.molymph  Glands  were  seen  to  contain 
early   tubercles. 

Microscopical       Examinations      (Smear      Preparations). 
Iliac    Gland. — Numerous    tubercle   bacilli. 
Right    Suprarenal. — Tuberclo    bacilli    scanty. 
Spheric* I  Prepectoral  Gland  |Numerous  tubercle 
C  celiac   Gland     -         -         -  r 
Spleen   Pulp       -        -         •) 


The    caudal  mediastinal  gland 


bacilli. 


:<]9 


VIRUS   B  XVIII. 


January  30,  1905. 


BRONCHIAL  GLAND. 


The  specimens  were  the  bronchial  glands  of  a  young  cow.  The  left  lung  showed  a  few  patches 
of  tubercle  ;  there  was  no  trace  of  tuberculosis  of  pleura  or  of  any  other  organs  or  glands. 
The  two  bronchial  glands  were  beset  with  yellow  caseous  nodules,  slightly  gritty  from, 
calcification,  which  almost  completely  replaced  the  gland  substance. 
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CALF   360 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII. 

(The  culture  used  was  the  16th  generation,  20  days  old  ;  the  virus  had   been   in  cultivation   for  a  period  of  316 
days  and  during  thi3  period  had  been  grown  solely  on  serum.) 

Dose — 10  milligrammes. 

Date— December  12th,  1905. 

Weight— 1  cwt.  0  qr.  17  lbs. 

Killed— March  13th,  1906.     91  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  December  12th,  1905. 

Ten  days  later  there  was  a  firm  tumour,  4  in.  by  3|  in. 
by  about  1  in.  in  thickness,  adherent  to  the  skin  and 
infiltrating  the  muscles ;  the  left  prescapular  gland 
measured  3J  in.  in  length  ;  the  prepectoral  glands  were 
not  perceptibly  enlarged. 

On  January  5th,  1906,  24  days  after  inoculation,  the 
tumour  measured  4|  in.  in  length  and  3  in.  in  breadth 
and  was  pear-shaped  in  outline  ;  the  prescapular  gland 
measured  4^  in.  in  length,  and  a  prepectoral  gland  was 
felt  to  be  slightly  enlarged. 


The  tumour  and  the  prescapular  gland  remained  for 
some  time  stationary  in  size  and  then  diminished  slightly. 

The  general  condition  of  the  calf  was  moderately  good 
throughout  the  whole  of  the  experiment  and  there  were 
no  obvious  signs  of  ill-health. 

Weights. 
There   was   a   steady   increase   in   weight   during   the 
experiment. 

December  13th,  1905  -  -  1  cwt. 
January  25th,  1906  -  -  1  cwt. 
February  21st,  1906  -  -  1  cwt. 
March     13th,  1906  -         -  1  cwt. 

Gain  in  weight,  2  qrs.  27  lbs. 
Rate  of  gain  per  week,  6  38  lbs. 


1) 

qrs. 

17 

lbs. 

2 

qrs. 

5 

lbs. 

3 

qrs. 

0 

lbs. 

:\ 

qrs. 

16 
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During  the  remainder  of  the  experiment  the  temperature  was  normal. 


POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition. 

Local  Lesion. — At  the  seat  of  inoculation  on  the  left  side 
of  the  neck  there  wasafirm  tumour  measuring  4  x  2\  x  ljin.; 
on  section  it  was  composed  of  dense  fibrous  tissue  contain- 
ing irregular  tough  yellowish  white  caseous  tracts  ;  the 
'■aseated  tissue  was  appreciably  gritty  from  calcification, 
•  •hiefly  around  the  margins,  and  showed  in  several  places 
small  cavities  filled  with  caseo-pus.  The  skin  over  the 
tumour  was  thickened  and  intimately  adherent,  but 
not  infiltrated  ;  the  muscles  under  the  upper  part  of  the 
tumour   were  infiltrated  ;  but  not  under  the  lower. 

Tht  Left  Prescapular  Gland  weighed  3  ozs.  and  measured 
3  x  1|  x  ljin.  ;  on  section  the  cortex  of  the  gland,  except 
for  a  small  portion  at  one  extremity  which  contained  dis- 
crete pin-head-sized  calcareous  tubercles,  was  composed  of 
dense  yellowish  caseated  tissue,  gritty  chiefly  around  the 
margins  ;  no  tubercles  were  seen  in  the  medullary  portion  of 
the  gland  ;  the  capsule  was  greatly  thickened,  particularly 
on  the  convex  surface,  where  at  one  place  it  measured 
1  cm. 

The  Bight  Prescapular  Gland  was  normal  in  size  and 
contained  one  nodule,  about  2  mm.  in  diameter,  with  a 
yellow  caseous  and  slightly  gritty  centre  and  a  fibrous 
margin. 

Prepectoral  Glands. — On  the  left  side  the  spherical 
gland  contained  a  minute  spherical  yellowish  white 
tubercle;  the  kidney-shaped  gland  contained  a  minute 
white  point  ;  neither  gland  was  enlarged. 

On  the  right  side  the  prepectoral  glands  were  normal. 


Cervical  Glands. — On  the  left  side  a  lower  cervical 
gland  contained  a  few  discrete  yellow  tubercles,  some 
gritty ;  the  upper  cervical  gland  contained  one  yellow 
tubercle  with  a  fibrous  margin.  Other  cervical  glands 
on  the  left  side  and  all  those  on  the  right  were  normal. 

A  gland  under  the  left  scalenus  muscle  in  front  of  the 
rib  showed  a  few  discrete  yellow  gritty  tubercles. 
Abdomen : 

Omentum  and  Peritoneum. — Normal. 
The  Spleen  weighed  12  ozs.  ;  on  the  surface  were 
a  few  connective  tissue  processes  ;  the  pulp  contained 
sparsely  scattered  tubercles,  ranging  in  size  from 
1  to  about  2  mm.  in  diameter ;  the  tubercles  had 
fibrous  margins  and  yellow  calcareous  centres. 

The  Liver  showed  on  the  surface  under  the  capsule 
sparsely  scattered  tubercles  ranging  in  size  from 
about  1  to  a  little  over  2  mm.  in  diameter ;  the 
tubercles  had  fibrous  margins  and  yellow  calcareous 
centres  ;  a  few  of  the  larger  tubercles  near  the  thin 
margin  of  the  liver  projected  considerably  above 
the  surface.  Sparsely  scattered  throughout  the 
substance  of  the  liver  were  spherical  tubercles,  the 
largest  about  1  mm.  in  diameter,  with  yellow  ( 
careous  centres  and  fibrous  margins. 

The  Portal  Glands  were  not   obviouslv  enlarged  ; 
they  showed  in  the  cortices  fairly  numerous  diso: 
tubercles,  the  largest  about  1  mm.  in  diameter,  with 
yellow  calcareous  centres   and  fibrous   margins. 

Kidneys. — The  right  kidney  showed  in  the  cortex 
a  cyst,  filled  with  clear  fluid,  the  size  of  a  pigeon's 
egg  ;  scattered  about  over  the  surface  minute  grey 
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points  were  seen,  some  of  whieh  on  section  extended 
into  the  cortex  as  radial  streaks.  The  left  kidney 
contained  similar  foci.  In  neither  kidney  were 
there  any  definite  tubercle. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — Costal  pleura  normal ;  there  was  slight 
hypertrophy  of  the  lymphatic  fringes  on  the  dia- 
phragmatic pleura. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance ;  they  contained  sparsely  scattered  tubercles 
ranging  in  size  from  a  mere  point  to  about  1  mm.  in 
diameter ;  the  larger  ones  had  grey  margins  and 
yellow  calcareous  centres  ;  many  of  the  smaller  ones 
were  grey  and  translucent  throughout.  On  the 
visceral  pleura  covering  the  diaphragmatic  surface 
of  the  caudal  lobes  the  lymphatic  fringes  following 
the  lines  of  the  interlobular  septa  were  hypertrophied, 
and  on  the  dorsal  surface  there  were  numerous 
small  connective  tissue  tags  ;  the  pleura  over  several 
tubercles  showed  transparent  filmy  thickenings,  in 
one  case  7  cm.  in  diameter. 

Larynx  and  Trachea. — Normal. 

The  Bronchial  and  Mediastinal  Glands. — Were 
little  if  at  all  enlarged,  and  showed  in  the  cortices 
discrete  yellow  calcareous  tubercles  varying  in 
diameter  up  to  1  mm. 

The   Ventral  Mediastinal  Glands. — Were  normal. 


Tongue,  Pharynx  and  Tonsils. — Normal. 
Intestines. — Normal. 
Mammary  Gland. — Normal. 
Thyroid  Body. — Normal. 
Eyes.  — Normal . 

Special  Lymphatic  Glands  : 

Coeliac   Glands. — One    contained  fairly  numerous 
.  discrete   caseous   miliary   tubercles,   some   of  which 
were  just  perceptibly  gritty  ;  another  contained  three 
caseous  tubercles  not  appreciably  gritty. 

The  Left  Precrural  Gland. — Contained  three  yellow 
gritty  tubercles,  with  fibrous  margins,  the  largest 
1*5  mm.  in  diameter  ;  the  right  was  normal. 

One  Pudic  Gland. — Contained  two  pin-head  sized 
yellow  gritty  tubercles. 

The  Left  Iliac  Gland  and  the  Left  Gluteal. — Con- 
tained each  one  yellow  gritty  tubercle  ;  the  corres- 
ponding glands  on  the  right  side  were  normal. 

The  Left  Submaxillary  Gland. — Showed  one  minute 
white  point,the  right  contained  a  small  gritty  tuberole. 

The  Popliteal,  Ischiatic,  Ilio-sacral,  Lumbar,  Renal, 
Axillary  and  Pharyngeal  and  Parotid  Lymphatic 
Glands. — Were  normal. 

Mesenteric  Glands. — One  contained  a  small  group 
of  yellow  pin-head  sized    tubercles  ;   two  others  con 
tained  scattered  tubercles  ;  the  rest  were  normal. 

The  Ileo-colic    Glands. — Showed    a    few    discrete- 
yellow  miliary   tubercles,   slightly  gritty  from   cal 
cification. 

Gastric  and  Colic  Glands. — Normal. 
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CALF  362. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XVIII. 
(Inoculated  at  the  same  time  as  Calf  360.) 
Dose — 10  milligrammes. 
Date— December  12th,  1905. 
Weight— 1  cwt.  0  qr.  12  lbs. 

Died—February  3rd,  1906.     53  days  after  inoculation. 
Clinical  History. 
The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  12th,  1905. 

On  December  22nd,  1905,  10  days  after  inoculation, 
there  was  a  firm  flattened  tumour  measuring  5  in.  by  3  in.; 
the  left  prescapular  gland  measured  3  in.  in  length  and 
the  rounded  prepectoral  gland  was  much  enlarged. 

On  January  5th,  1906,  24  days  after  inoculation,  there 
was  a  firm  prominent  tumour,  flattened  externally  ;  the 
prescapular  gland  was  very  large  and  hard  and  measured 
5  in.  in  length  ;  the  prepectoral  gland  was  the  size  of  a 
walnut. 

On  January  15th,  1906,  the  tumour  measured  7  in.  in 
length  (from  above  downwards)  and  4  in.  in  breadth  ; 
the  prescapular  and  prepectoral  glands  were  very  hard 
and  had  diminished  somewhat  in  size. 


The  calf  remained  in  moderately  good  health  until  about 
the  middle  of  January. 

On  January  15th,  1906,  34  days  after  inoculation,  t  In- 
calf  was  obviously  ill  ;  the  respirations  were  increa  i  'I 
and  somewhat  jerky  and  there  was  occasional  cough. 
The  respirations  increased  in  frequency  and  became  very 
laboured.  The  calf  gradually  lost  appetite,  flesh  and 
strength,  and  died  on  February  3rd,  1906,  53  days  aftei 
inoculation. 


Weights. 


December  13th,  1905 
January  25th,  1906 


-  1  cwt. 

Oqr. 

\2  Lbs 

-   1  cwt. 

Oqr. 

6  ll.s. 

The  calf  lost  6  lbs.  in  weight  during  the  experiment. 


Temperature. 
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POST-MORTEM  EXAMINATION. 
( 'arcass  emaciated. 

Local  Lesion — At  the  seat  of  inoculation  there  was  a  firm 
tumour  weighing  lib.  loz.(with  skin  and  infiltrated  muscles) 
and  measuring  7  x  4  x  1 J  in.  ;  on  section  it  showed  between 
the  skin  and  muscles  a  mass  of  yellow  caseo -necrotic  tissue 
containing  in  the  middle  of  the  upper  part  a  series  of  small 
spaces  filled  with  serous  fluid  ;  at  the  level  of  the  latter  the 
caseated  tissue  penetrated  deeply  into  the  muscles  ;  else- 
where the  muscles  adherent  to  the  mass  were  fibroid  and 
closely  beset  with  yellow  caseous  nodules  ;  the  skin  was 
firmly  adherent,  thickened  and  studded  with  yellow 
caseous  tubercles;  the  superficial  layer  of  the  skin  was 
fissured  and  necrosed. 

The  Left  Prescapular  Gland  weighed  6  ozs  and  measured 
3  x  2  x  2in.  ;  on  section  it  was  composed  throughout 
of  dense  pinkish  yellow  caseated  tissue  containing  a  few 
scattered  calcareous  particles. 

The  Right  Prescapular  (If  in.  in  length)  showed  in  the 
cortex  a  moderate  number  of  yellow  caseous  nodules,  the 
largest  3  mm.  in  diameter  ;  at  one  extremity  there  was 
a  larger  nodule  composed  of  several  smaller  ones  aggre- 
gated together. 

Prepectoral  Glands. — On  the  left  side  the  spherical  pre- 
pectoral gland  measured  ;t  in.  in  diameter,  and  on  section 
resembled  the  left  prescapular  ;  the  reniform  gland,  1  Jin. 
in  length,  showed  the  greater  part  of  the  cortex  firm  grey 
and  closely  beset  with  caseous  tubercles  ;  a  small  gland 
posterior  to  the  latter  lying  in  the  first  intercostal  space 
contained  three;  small  caseous  nodules  and  numerous 
small  caseous  foci 


Cervical  Glands. — On  both  sides  the  glands  along  the 
trachea  were  slightly  enlarged  and  contained  each  one  or 
two  irregular  caseating  nodules  ;  the  superior  cervical 
glands  were  normal. 

Under  the  scalenus  anticus  on  the  left  side  there  was 
an  cedematous  congested  gland  the  size  of  a  broad  bean 
beset  with  irregular  miliary  caseous  tubercles  ;  the  corre- 
sponding gland  on  the  opposite  side  was  enlarged  and 
partly  caseous. 

Abdomen  : 

On  the  inferior  surface  of  the  omentum  there  were 
about  nine  congested  lenticular  nodules,  the  largest 
5mm.  in  diameter  ;  on  section  they  were  yellow  in  the 
centre ;  there  were  besides,  several  tubercles,  the 
largest  the  size  of  a  millet  seed. 

Parietal  Peritoneu  m.  — Normal. 

The  Spleen. — Was  enlarged  and  weighed  11  oz>.; 
on  section  the  pulp  was  dark  red,  soft,  and  crowded 
with  firm  yellow  caseous  nodules,  somewhat  irregular 
in  outline,  ranging  from  about  2  to  5  mm.  in  diameter. 

The  Liver. — Was  enlarged  and  weighed  5  lbs ; 
the  substance  was  pale  and  contained  moderateh 
numerous  greyish-yellow  tubercles  mostly  1  to  1'  5 
mm.  in  diameter  ;  on  the  surface  under  the  capsule 
there  were  some  larger  nodules,  a  few  of  which  were 
slightly  raised  above  the  surface  and  mushroomed. 

The  Gall  Bladder. — Was  normal. 

The  Portal  Glands. — Were  enlarged  and  closely  beset 
with  caseating  tubercles  aggregated  together  into 
irregular  nodules  and  masses. 

2  s  2 
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Kidneys. — Ea  h  kidney  showed  on  the  surface 
about  two  dozen  yellow  caseous  nodules,  with  grey 
•margins,  the  largest  about  2  mm.  in  diameter  ;  similar 
nodules  were  seen  in-  the  depth  of  the  cortex  ;  some 
of  the  nodules  were  elongated  in  a  radial  direction. 

The  Left  Suprarenal  Bod;/. — Contained  one  opaque 
miliary  tubercle. 

The  Bight  Suprarenal  Bod;/. — Appeared  normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — The  lymphatic  fringes  along  the  margins 
of  the  ribs  were  slightly  hypertrophied  and  contained 
small  tubercles,  with  here  and  there  a  flattened 
caseating  nodule.  On  the  mediastinal  pleura  there 
were  several  groups  of  caseous  tubercles  surrounded 
"by  congested  connective  tissue  and  a  few  scattered, 
loosely-attached  lenticular  nodules. 

On  the  pleural  surface  of  the  diaphram,  chiefly 
along  the  reflections  of  the  mediastinal  and  caval 
^olds  of  the  pleura,  there  were  small  clusters  of 
tubercles  ;  there  were  also  a  few  discrete  nodules,  one 
loosely-peduneulated  and  deeply  hemorrhagic. 

The  Lungs. — Did  not  collapse  and  were  firm  ana 
■very  heavy  ;  they  weighed  with  the  attached  glands 
9|  lbs.,  and  were  filled  with  firm  caseating  nodules, 
Irregular  in  outline,  ranging  in  size  up  to  about  5  mm. 
in  diameter  ;  in  the  caudal  lobes  there  were  numerous 
large  caseating  masses  ;  these  were  largest  and  most 
numerous  in  the  left  caudal  lobe,  where  they  affected 
whole  lobules  ;  in  the  right  they  Avere  smaller, 
more  irregular,  and  were  evidently  formed  by  the 
union  of  smaller  nodules.  The  right  cephalic  lobe 
was  reddish  in  colour  and  quite  airless,  and  showed 
on  section  the  bronchi  much  dilated  and  filled  with 
yellow  muco-pus  ;  the  right  middle  lobe  was  partly 
•consolidated. 

The  Mediastined  and  Bronchial  Glands. — Were 
much  enlarged,  weighing  together  about  10  ozs ; 
on  section  their  cortices  (except  in  two  cases)  were 
almost    entirely    composed    of    firm    greyish    tissue 


mottled  with  irregular  yellow  patches  of  caseation  : 
two  of  the  glands  were  closely  beset  with  discrete 
caseating  nodules  ;  the  medulla  of  each  gland  was 
congested. 

Alimentary  Tract. 

Larynx  and  Trachea. — Normal. 

The  Tonsils. — Contained  each  two  or  three  caseous- 
nodules. 

Tongue  and  Pharynx. — Normal. 

Small  Intestine. — The  terminal  Peyer's  patch 
showed  a  few  submucous  yellow  caseous  nodules,  up 
to  2  mm.  in  diameter  ;  in  the  rest  of  the  intestine  there 
were  a  few  sparsely  scattered  nodules. 

Large  Intestine. — Normal. 

The  Mesenteric  Glands. — Not  enlarged,  contained 
numerous  caseating  nodules,  irregular  in  outline, 
the  largest  about  1  cm.  in  diameter. 

The  Colic  and  Gastric  Glands. — Contained  discrete 
caseating  nodules  ;  one  gastric  gland,  however,  waf 
indurated  and  closely  beset  with  irregular  caseous 
tubercles. 

Eyes.  — Normal. 

Testicles.  — Normal. 

Bladder. — On   the    internal   surface    there    was    a. 
projecting  yellow  caseous  tubercle. 
Special  Lymphatic  Glands: 

Cediac  Glands. — A  group  of  four,  enlarged,  indurated 
and  closely  beset  with  irregular  caseous  coalescing 
tubercles. 

The  Renal  and  Lumbar  Glands. — Were  enlarged 
and  closely  beset  with  caseating  nodules. 

The  Precrural,  Pudic,  Popliteal,  Gluteal,  Submaxil- 
lary, Pharyngeal,  Axillary  and  Right  Iliac  Glands,  and 
the  Left  Parotid  Gland. — Contained  numerous  caseating 
nodules,  ranging  in  size  up  to  3  mm. 

The  Mastoid  Glands  and  the  Left  Iliac  Gland. — Con- 
tained each  one  caseating  nodule. 

The  Right  Parotid  Gland  and  the  Ischiatic,  Glands. — 
Were  normal. 

Several  Hamolymph  Glands  in  various  parts  of 
the  body  contained  caseous  nodules. 
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CALF  364. 

^Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII. 

(The  culture  used  was  the  16th  generation,  20  days  old.     The  total  age  of  the  culture  was  316  days,  during  20'J  of 
which  it  was  grown  on  glycerin  serum  ;  the  last  subculture  was  grown  on  pure  serum.) 

Dose — 10  milligrammes. 

Date— December  12th,  1905. 

Weight— 1  cwt.  0  qr.  17  lbs. 

Died — Tanuary  28th,  1906.     47  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
3ide  of  the  neck  on  December  12th,  1905. 

Ten  days  later  there  was  a  firm  prominent  tumour, 
pear-shaped  in  outline,  measuring  6  in.  x  .3  in.  ; 
the  prescapular  gland  measured  2i  inches  in  length  and 
a  prepectoral  gland  was  the  size  of  a  walnut. 

On  January  5th,  1906,  24  days  after  inoculation,  there 
was  a  moderately  thick  elongated  tumour  measuring 
8  in.  in  length  by  3f  in.  in  breadth  and  extending  into  the 
dewlap  ;  the  lower  extremity  of  the  tumour  was  not  so 
firm  as  the  upper  and  was  probably  mainly  cedematous. 
The  prescapular  gland  now  measured  nearly  4 \  in. 
in  length.  The  tumour  showed  very  little  further  in- 
crease in  size,  and  the  adjacent  glands  remained  unaltered. 

Constitutional    symptoms    were    first     observed     on 


January  5th,  1906,  24  days  after  inoculation  ;  the  respira- 
tions were  a  little  increased  in  frequency  ;  the  coat  wat- 
rough  and  there  was  occasional  cough. 

The  respirations  slowly  increased  in  frequency  and  th< 
animal  gradually  began  to  lose  appetite,  flesh,  and  si  rengtb 
During  the  last  few  days  of  life  it  was  gravely  ill,  and  th« 
respirations  were  laboured  and  jerky. 

The  calf  died  on  January  28th,   1906.  47  days  aft.  i 
inoculation. 


Weights 

There  was  a  steady  decline  in  weight 

December  13th,   1905 

January  25th,  1906    - 

January  28th,  1906    - 
Loss  in  weight 
Average  loss  per  week 


1  cut.  0  qr.  17  lbs. 
1  cwt.  0  qr.  7  lbs. 
1  cwt.  0  qr.    0  lbs. 

-  17  lbs. 

-  2*53  lbs. 
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POSTMORTEM   EXAMINATION. 

Carcass  in  poor  condition. 

Local  Lesion. — At  the  seat  of  inoculation  there  was  an 
•elongated  firm  tumour  measuring  8  in.  x  4  in.  x  about 
li  in.  in  greatest  thickness  and  weighing  with  attached 
skin  and  muscles  1  lb.  10  ozs. 

On  section  it  was  composed  of  dense  yellow  congested 
caseo-necrotic  tissue  adherent  to  and  infiltrating  both 
the  skin  and  muscles. 

In  the  middle  of  the  upper  part  there  was  an  irregular 
ragged  cavity,  crossed  by  soft  trabecular,  filled  with 
slightly  turbid  reddish  serous  fluid. 

The  tissues  around  the  inferior  extremity  of  the  tumour 
were  congested  and  cedematous. 

In  the  deep  tissues  between  the  local  tumour  and  the 
prepectoral  gland  there  was  a  series  of  caseating  nodules 
(?  in  the  course  of  a  lymphatic  vessel).    • 

The  Left  Prescapular  Gland.—  Measured  3j  in.  x  2 J  in. 
x  1£  in.  and  weighed  6  ozs.  ;  on  section  it  was  composed 
practically  throughout  of  dense  pinkish  yellow  ca seated 
tissue  ;  the  capsule  was  thickened,  particularly  on  the 
convex  surface. 

The  Right  Prescapular  Gland. — Was  nearly  twice  the 
normal  in  size  and  contained  numerous  discrete  yellow 
•caseous  nodules,  slightly  irregular  in  outline,  the  largest 
4  mm.  in  diameter. 

Lcjt  Prepectoral  Glands  : 

On  the  left  side  the  spherical  gland  measured  1  in. 
in  diameter  and  was  composed  throughout  of  dense 
pinkish  yellow  caseo-necrotic  tissue.  The  reniform 
t'!and  was  much  enlarged  (\\  in.  in  length)  and  showed 


part  of  the  cortex  firm,  reddish,  and  penetrated  with 
a  yellow  caseous  network  ;  the  rest  of  the  gland  was 
deeply  congested  and  contained  discrete  caseous 
nodules. 

The  Right  Prepectoral  Glands. — Were  enlarged  and 
contained  discrete  caseous  nodules. 

Cervical  Glands. — Along  the  left  side  of  the 
trachea  there  was  a  series  of  four  indurated  glands, 
ranging  in  size  from  a  sparrow's  egg  to  that  of  a 
thrush  ;  on  section  they  resembled  the  left  prescapular 
gland. 

The  glands  on  the  right  side  were  enlarged  and  con- 
tained discrete  caseous  nodules. 

Abdomen  : 

The  Omentum. — Showed  on  the  inferior  surface 
about  three  dozen  caseating  nodules  the  largest  die 
size  of  a  wheat  grain  ;  several  were  loosely  pedun- 
culated and  all  were  deeply  congested. 

Parietal  Peritoneum. — Normal. 

There  was  one  small  tubercle  on  the  suspensory 
ligament  of  the  liver. 

The  Spleen. — Weighed  11  ozs.  ;  on  section  tin 
pulp  was  soft  and  closely  beset  with  yellow  caseous 
nodules,  the  largest  2  to  2*5  mm.  in  diameter. 

The  Liver. — Was  pale  and  showed  on  the  surface 
under  the  capsule  a  moderate  number  of  greyish 
white  nodules  ranging  in  size  from  a  mere  point 
up  to  about  3  mm.  in  diameter  ;  the  larger  ones 
were  flattened  and  slightly  raised  above  the  surface  ■ 


320 


on  section  they  had  translucent  margins  and  yellow 
centres.  In  the  depth  of  the  lung  there  were 
scattered  caseating  tubercles,  the  largest  not  more 
than  1*5  mm.  in  diameter. 

Gall  Bladder. — On  the  mucous  surface  there  were 
about  ten  projecting  caseous  nodules,  the  largest 
2  mm.  in  diameter. 

The  Portal  Glands. — Were  enlarged  and  showed 
in  the  cortices  nodular  masses  composed  of  grey 
translucent  tissue  and  a  yellow  caseous  network. 

The  Kidneys. — Were  very  pale  ;  each  showed  in  the 
cortex  scattered  tubercles  with  opaque  centres,  the 
largest  a  little  over  1  mm.  in  diameter. 

The  Left  Suprarenal. — Showed  in  the  cortex  one 
pin-head  sized  greyish  white  tubercle. 

The  Right  Suprarenal. — Contained  two  tubercles, 
the  largest  1  mm.  in  diameter. 

Thorax  : 

Heart. — The  pericardial  sac  contained  a  small 
quantity  of  yellow  serous  fluid  ;  heart  muscle  and 
valves  normal. 

Pleura. — The  pleural  cavities  contained  a  few- 
cubic  centimetres  of  yellow  serous  fluid :  on  the 
pleural  surface  of  the  diaphragm  there  was  one 
caseous  nodule  the  size  of  a  wheat  grain  ;  on  the 
costal  pleura  there  were  two  or  three  smaller  nodules  ; 
the  lymphatic  fringes  were  not  hypertrophied. 

The  Lungs. — Were  heavy  and  weighed  with  the 
mediastinal  and  bronchial  glands,  6  lbs.  12  ozs. 

The  cephalic  lob^p,  the  right  middle  lobe,  and 
the  an tero- ventral  portions  of  the  caudal  lobes  were 
firm,  red,  and  quite  airless  ;  the  caudal  lobes  became 
more  and  more  crepitant  toward  the  posterior  part, 
but  were  everywhere  much  firmer  than  normal. 

The  substance  of  the  lungs  was  crowded  with 
greyish  yellow  nodules  varying  in  size  from  about 
1  to  3  mm.  in  diameter ;  the  nodules  were  irregular  in 
outline  and  in  many  places  had  coalesced. 

The  Pulmonary  Arteries  were  filled  with  agony 
clot. 

The  Trachea  and  Bronchi  were  filled  with  froth. 

The  Mucous  Membrane  of  the  Larynx  was  intensely 
congested. 

The  Mucous  Membrane  of  the  Trachea. — Showed  a 
few  scattered  yellow  foci,  congested  around  the 
margins. 

The  Dorsal  Mediastinal  and  Bronchial  Glands. — 
Were  much  enlarged  and  showed  the  cortices  com- 
posed of  firm  translucent  grey  tissue  penetrated 
with  a  yellow  caseous  network  ;  the  medulla*  of  the 
glands  were  congested. 

The  Ventral  Mediastinal  Glands. — The  vertebral 
glands  and  all  the  numerous  small  glands  along 
the  thoracic  aorta  were  enlarged  and  closely  beset 
with  caseating  nodules  which  in  some  had  become 
confluent. 


The  Thymus. — Contained  a  number  of  caseous- 
nodules  similar  to  those  in  the  peripheral  lymphatic 
glands. 

Alimentary  Tract : 

The  Tongue. — Was  normal. 

The  Pharynx. — Was  congested  ;  no  tubercles  seen. 

Tonsils. — Each  contained  numerous  caseous  no- 
'   dules,  beginning  to  soften. 

Small  Intestine. — The  long  terminal  Peyer's  patch 
contained  numerous  softened  caseous  nodules,  the 
largest  about  3  mm.  in  diameter  ;  they  were  raised 
above  the  surface  and  showed  a  small  central  opening 
in  the  mucous  membrane  covering  them,  through 
which  the  softened  caseous  material  could  be  squeezed ; 
in  the  rest  of  the  intestine  they  were  more  sparsely 
distributed,  except  in  the  duodenum,  where  they 
were  again  found  in  rather  large  numbers. 

Large  Intestine. — The  solitary  follicles  in  the  large 
intestine  were  enlarged ;  those  in  the  ccecum  and 
first  part  of  the  colon  contained  a  small  quantity 
of  purulent  material  in  their  interior. 

The  Mesenteric  Glands. — Were  enlarged  ;  thsoe  at 
the  extremities  of  the  mesentery  resembled  the  dorsal 
mediastinal  glands,  but  were  not  so  advanced  in 
caseation  ;  the  glands  in  the  middle  of  the  mesentery 
contained  more  or  less  discrete  caseous  nodules. 

The  Ileo-colic,  Colic  and  Gastric  Glands. — Re- 
sembled the  terminal  mesenteric  glands. 

Eyes. — Normal. 

Testicles. — Normal 

Urinary  Bladder. — Normal. 

Thyroid. — Normal. 

Special  Lymphatic  Glands  : 

The  Ca-liac  Glands  were  enlarged;  the  largest 
was  firm  and  composed  throughout  of  grey  trans- 
lucent tissue  mottled  with  yellow  caseous  patches  ; 
the  other  glands  contained  more  or  less  discrete 
caseating  nodules.  The  renal  and  lumbar  glands 
were  closely  beset  with  coalescing  caseating  nodules. 

The  Iliac,  Ilio-Sacral,  Pudic,  Precrural,  Popliteal, 
Gluteal,  Ischiatic,  Axillary,  Mastoid  and  Parotid 
Glands. — Were  enlarged  and  contained  numerous 
discrete  yellow  caseous  nodules,  slightly  irregular  in 
outline,  the  largest  4  mm.  in  diameter. 

The  Submaxillary  and  Retro-pharyngeal  glands. — 
Were  enlarged  and  more  closely  beset  with  caseous- 
nodules. 

All  the  Hcemolymph  Glands  in  various  parts  of  the- 
body  were  enlarged  and  contained  caseous  nodules- 
similar  to  those  in  the  peripheral  lymphatic  glands. 

Microscopical  Examination. 

Bronchial  Gland  a  Numerous 

Pophteal  Gland  I  tubercle 

Bight  suprarenal  body  bacilli 

Follicle  in  large  intestine  ' 
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CALF   366. 

Subcutaneous  inoculation— Of  culture  derived  from  the  original  material  of  Virus  B.  XVI FT. 

(Inoculated  at  the  same  time  and  with  the  same  culture  as  Calf  364.) 

Dose — 10  milligrammes. 

Date— December  12th,  1905. 

Weight— 2  qrs.  25  lbs. 

Died — January  14th,  1906.     33  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  12th,  1905. 

Ten  days  later  there  was  a  firm  tumour,  measuring 
34  in.  by  2\  in.  ;  the  prescapular  gland  measured  2\  in. 
in  length.  The  tumour  increased  in  size  and  on  January 
5th,  1906,  attained  its  maximum,  5\  in.  by  4J  in.  ;  it  was 
firm,  flattened  on  the  surface  and  of  a  moderate  thickness  ; 
there  was  some  oedema  of  the  dewlap  and  the  muscles 
between  the  tumour  and  the  gland  were  felt  to  be  thick- 
ened ;  the  prescapular  gland  measured  4£  in.  ;  the  pre- 
pectoral  gland  was  not  apparently  enlarged.     The  calf 


was  first  noticed  to  be  ill  on  January  5th,  1906,  twenty- 
four  days  after  inoculation;  it  was  quiet,  lying  down 
during  most  of  the  day,  the  respirations  were  slightly 
quickened  and  there  was  occasional  cough. 

Acute  illness  rapidly  supervened;  the  breathing 
became  quicker  and  more  and  more  embarrassfd  ;  during 
the  last  few  days  there  was  marked  dyspnoea. 


Weights. 

December  13th,  1905 
January  14th,   1906 

There  was  a  loss  in  weight  of  3  lbs. 


qrs. 
qrs. 


25 
22 


lbs. 

lbs. 
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POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  firm  tumour  measuring  5\  in. 
by  3  in.  by  1^  in.,  and  weighing  with  skin  and  attached 
muscles,  11  ozs. 

On  section  it  was  composed  of  dense  pinkish-yellow 
necrotic  tissue,  spongy  and  juicy  in  the  centre  ;  the  skin 
and  adjacent  muscles  were  congested,  adherent  and  in- 
filtrated ;  the  tissues  around  the  lower  extremity  of  the 
tumour  were  oedematous. 

The  Left  Prescapular  Gland. — Measured  3f  in.  by  If  in. 
by  \\  in.,  and  weighed  5  ozs.  ;  on  section  the  greater  part 
of  the  cortex  was  composed  of  dense  yellow  caseated  tissue. 
A  small  portion  of  cortex  at  one  extremity  was  grey  and  in 
a  state  of  early  caseation  ;  the  medulla  was  fibroid. 

Right  Prescapular  Gland. — Normal  in  size,  contained 
moderately  numerous  yellow  caseating  tubercles,  with 
congested  margins,  the  largest  about  2  mm. 

Prepectoral  Glands. — On  the  left  side  the  kidney  shaped 
gland  was  much  enlarged,  firm  and  deeply  congested  ; 
no  tubercles  seen  on  section  ;  rounded  prepectoral  not 
found.  On  the  right  side  the  glands  contained  discrete 
caseating  tubercles. 

Cervical  Glands. — On  the  left  side  a  large  gland  near 
the  entrance  to  the  thorax  showed  three-  quarters  of  its 
substance  dense  yellow  and  caseous ;  a  mid-cervical 
gland  under  the  lower  extremity  of  the  tumour  the  size 
of  a  thrush's  egg  was  dense  and  caseous  throughout ;  a 
gland  anterior  to  the  latter  was  enlarged  and  showed  the 
cortex  firm,  grey  and  translucent  with  no  caseous  foci  ; 
another  small  gland  and  the  superior  cervical  contained 
discrete  caseous  tubercles. 

The  glands  on  the  right  side  showed  each  a  few 
early  tubercles. 


Abdomen  : 

On  the  inferior  surface  of  the  omentum  there  were 
numerous  flattened  nodules,  some  in  clusters,  the 
largest  4  mm.  in  diameter  ;  they  were  opaque  in  the 
centre,  and  many  were  loosely  pedunculated  and 
congested  around  the  margins. 

There  were  one  or  two  similar  nodules  on  the  peri- 
toneum covering  the  diaphragm  near  the  spleen  ; 
otherwise  the  parietal  peritoneum  was  normal. 

Spleen. — Enlarged,  weighed  8  ozs.  ;  on  section  the 
pulp  was  soft  and  contained  numerous  yellow  necrotic 
nodules  with  congested  margins,  the  largest  about 
3  mm.  in  diameter. 

Liver. — Showed  on  the  surface  under  the  capsule 
numerous  greyish  white  tubercles  ranging  from 
a  mere  speck  up  to  1'5  mm.  in  diameter;  on  sec- 
tion the  substance  of  the  liver  was  pale  and  soft  and 
contained  numerous  evenly-distributed  greyish 
opaque  tubercles,  the  largest  about  1  mm.  in  diameter. 

The  Gall  Bladder. — Showed  under  the  mucous 
membrane    a    yellow    pin-head    sized    tubercle. 

The  Portal  Glands. — Were  enlarged  and  oedema- 
tous ;  the  cortices  were  firm  and  greyish,  containing 
aggregated  tubercles  which  had  not  begun  to  caseate. 

The  Kidneys. — Showed  on  the  surface  and  on 
section,  numerous  grey  tubercles,  slightly  opaque 
in  the  centre,  the  largest  1  mm.  in  diameter. 

The  Right  Suprarenal  Body. — Showed  in  the 
cortex  one  minute  pearly  white  tubercle. 

The  Left  Suprarenal  Body. — Was  normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 
Pleura. — The    fringes    along    the    margins    of   the 
ribs  were  congested  and  in  places  hyper trophied  : 
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they  showed  a  few  scattered  tubercles,  with  con- 
gested margins,  the  largest  2  mm.  in  diameter. 
There  were  also  a  few  small  tubercles  on  the 
diaphragm  and  on  the  pleura  covering  the  pericar- 
dium. 

Lungs. — The  left  cephalic  lobe  showed  several 
recent  adhesions  to  the  chest  wall  and  the  pericar- 
dial pleura.  The  lungs  were  heavy,  the  cephalic 
lobes,  the  right  middle  lobe  and  the  greater  portions 
of  the  caudal  lobes  being  firm,  dark  red  and  quite 
airless  ;  the  posterior  and  dorsal  portions  of  the 
caudal  lobes  were  still  air  containing,  but  mottled 
with  dark  red  patches  of  consolidation.  On  section 
the  lung  tissue  was  engorged  with  blood  and  con- 
tained numerous  evenly  distributed  grey  tubercles 
with  opaque  centres  ranging  from  about  0*5  to 
1  mm.  in  diameter.  There  were  a  few  flattened 
caseating  tubercles  on  the  surface  of  the  right  middle 
lobe. 

The  Bronchial  and  Dorsal  Mediastinal  Glands. — 
Were  enlarged  and  deeply  congested  ;  on  section  the 
cortices  of  the  mediastinal  glands  were  firm  and 
beset  with  coalescing  tubercles,  many  just  beginning 
to  necrose  ;  the  substance  of  the  bronchial  glands 
was  soft  and  contained  more  or  less  discrete  grey 
tubercles. 

Bronchi. — The  bronchi  in  the  solid  lobes  contained 
muc  >  pus. 

Larynx. — There  was  a  small  congested  tubercle 
on  each   arytenoid  cartilage. 

Trachea. — The  mucous  membrane  showed  small 
scattered  ulcerated  tubercles,  with  congested  margins 


Alimentary  Tract : 

Tongue,    Pharynx    and    Tonsils. — Normal. 

Small  Intestine. — The  long  Peyer's  patch  con- 
tained a  few  pin-head  sized  yellow  tubercles  ;  none 
seen  elsewhere  ;  the  mucous  membrane  of  the  ileum 
was  congested. 

Large    Intestine. — Mucous    membrane    of    caecum 
-  congested  :    no  tubercles. 

The  Mesenteric  and  Ileo-Colic  Glands. — Contained' 
sparsely  scattered  greyish  white  miliary  tubercles. 

Various  Lymphatic  Glands  : 

One  Cceliac  Gland. — Was  enlarged  ;  the  cortex 
was  firm  and  grey  and  showed  beginning  caseation.  . 

The  Precrural,  Pudic,  Popliteal,  Gluteal,  Axillary. 
Parotid  and  Mastoid  Glands. — Contained  each  a  few 
yellow  tubercles,  with  congested  margins,  the 
largest  2  mm.  in  diameter. 

The  Submaxillary  and  Retro-Pharyngeal  Glands. — 
Contained  similar  but  more  numerous  tubercles. 

The  Iliac  and  Lumbar  Glands. — Showed  each  a 
few  greyish  white  tubercles. 

Several  Haemolymph  Glands  along  the  anterior 
border  of  the  right  scapula  showed  small  caseating 
tubercles. 

Eyes  and  Testicles. — Normal. 

Microscopical  Examination  (smear  preparation). 

Tubercle  from  Gall  Bladder. — Moderately  numerous- • 
tubercle  bacilli. 
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VIRUS   B   XIX. 

March  27,  1905. 

BRONCHIAL  GLAND. 


The  specimens  were  the  bronchial   glands  from  a  cow,  aged  four  years,  which  had  slight 
tuberculosis  of  one  lung. 

The  glands,  little  if  at  all  enlarged,  contained  firm  creamy  white  caseous  nodules  each  about 
the  size  of  a  pea.     They  were  very  slightly  gritty  and  were  arranged  chiefly  in  groups. 


77. 


2  T 


331 


CO 

H 
t-c 

m 


<s 

+a 

ce 

s 

,_, 

T3 

cS 

c 

O 

bo 

93 

>» 

(4 

o 

e3 

93 

>> 

03 

ce 

,J=I 

(N 

nc 

DC 

■4-3 

to 

s 

a 

i> 

o 

— I 

< 

fc3 

P-H 

© 

(—4 

to 

o 

'u 

S-t 

s> 

a 
03 
be 

73 

is 

O 

PQ 

i-^" 

03 

S3 

o 

(M 

i-j 

-t-3 

u 

to 

02 

fH 

<i 

03 

m 

03 

1— 1 

PS 

w 
o 

to 

P 

"3 

03 

13 

t-H 
> 

s 

u 

93 

o 

*  '. 

o 

-1-3 

•5 

be 

o 

ire" 

O 

OS 

T3 
03 
93 

3 

■4-3 

o 

-fc3 

+3 

9 

93 

H 

Eh 

H 

1 

H 

d 

C5 

3 

1 

d 

o 

| 

a    . 

as 

•* 

B 

f 

R 

O  a; 

T3 

•  A  fcl_i 

■•2"=i 

>o 

!>• 

ppH 

•re 

C3 

t-.1-1 

<M 

i— 1 

<r> 

•re 

ft 

Q 

fl 

Q 

Q 

a 

3 

a 

o  c 

03 
Q 

Zj 

a 
z 

3 

o 

■n 

P 

8 

a 
3 

^3 

■5  p 

c 

03 

33 

-4-3 

-—4 

03 

■i-t 

~£    « 

> 

a 

^  ° 

cS 

c6 

cj 

u 

« 

^£ 

-4-3 

,2 

,2 

HH 

G 

s 

a 

P 

0 

t— I 

— 1 

M 

C/J 

GO 

b0 

sc 

bo 

:f 

bo 

o5 

35 

s 
Q 

3 

3 

3 

3 

9 

i— i 

O 

i—i 

o 

i—4 

o 

^H 

o 

1—4 

O 

=+H 

o     . 

i-i  ."tn 

•re 

CO 

CD 

o 

1> 

1—4 

^H 

—4 

^ 

1— 1 

CO 

M 

ro 

ec 

« 

9  ^ 

§M 

to 

r-4  "^ 


a 

P 
1-6 


T3 

43 

1e 

p 
« 

o 

c 


*       H 


93 

93 

>. 

o 

jS 

13 

p1 

tf 

0) 

^ 

33 

a 

CU 

»re 

-l& 

a 

o 
o 

og 

o 

•—4 

•re 

03 

est 

C2 

<M 

03 

aj 

CD 

o 

03 
C 

>> 

r- 

3 

— 

•-» 

e8 

^ 

w 

T3 

1 

03 

.^H 

s 

W 

CU 

77 


2  T  2 


332 


CALF    288. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIX. 

Date.— June  8th,    1905. 

Dose. — .30  milligrammes 

Weight.— 2  qrs.  7  lbs. 

Killed.— June  22nd,  1905.     14  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  June  8th,  1905. 

A  day  or  two  before  it  was  killed  the  calf  became  obvi- 
ously ill,  and  the  rate  of  respiration  was  much  increased. 

This  animal  was  one  of  a  series  of  three,  which  were 
inoculated  with  50  mg.  of  a  bovine  culture  and  killed  at 
intervals  of  3,  and  14  days  for  the  purpose  of  comparing 
histologically  the  lesions  produced  with  those  produced 
after  similar  intervals  of  time  in  calves  by  the  inocula- 
tion of  50  mg.   of  a  slightly  virulent  virus. 

The  temperature  began  to  rise  on  the  sixth  day  ;  on 
the  seventh  it  had  reached  40*3°O,  and  remained  high 
until  the  end  of  the  experiment,  varying  between  40*1 
and  40-9°C. 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
slightly  elevated  firm  swelling  measuring  4  in.  in  length  and 
3|  in.  in  breadth. 

On  removal  and  section  there  was  seen,  between  the 
skin  and  muscles,  a  layer,  a  little  over  \  in.  in  greatest 
thickness,  composed  of  firm  somewhat  translucent  tissue 
showing  yellow  streaks  of  necrosis  ;  in  the  middle  of  the 
upper  two-thirds  of  this  tissue  there  was  a  layer  of  break- 
ing down  easeo-necrotic  tissue  containing  a  series  of 
irregular  spaces  filled  with  turbid  fluid.  The  muscles  and 
skin  were  adherent  but  not  apparently  infiltrated. 

The  Left  Prescapular  Gland. — Weighed  nearly  2  ozs. 
and  measured  3  in.  in  length  by  1  in.  in  breadth  ;  the 
cortex  was  firm,  and  showed  about  two-thirds  yellow  and 
necrotic,  the  rest  grey  with  here  and  there  early  foci  of 
necrosis  ;  the  areas  most  advanced  in  necrosis  were  con- 
gested. 

The  Left  Spherical  Prepecloral  Gland. — Measured  1*5  cm. 
in  diameter  and  showed  about  half  the  substance  com- 
posed of  pinkish  yellow  necrotic  tissue  and  half  of  firm 
translucent  tissue,  penetrated  with  a  fine  greyish  yellow 
network. 

Other  Prepecloral  Glands  were  normal. 

Abdomen  : 

On  the  inferior  surface  of  the  omentum  were 
scattered  grey  tubercles,  the  largest  the  size  of  a 
mustard  seed. 


Spleen. — Weighed  4|-  ozs.  ;  on  section  the  Mal- 
phigian  bodies  appeared  swollen ;  they  showed, 
however,  no  sign  of  central  necrosis. 

The  Liver. — Showed  under  the  capsule  numerous 
minute  grey  specks  ;  similar  points  could  be  seen, 
though  with  difficulty,  throughout  the  liver  sub- 
stance. 

Portal  Glands. — The  cortices  appeared  firmer  and 
greyer  than  normal,  but  there  were  no  foci  of  necrosis. 

Kidneys. — The  cortex  of  each  kidney  contained 
very  numerous  small  pale  grey  tubercles  seen  on 
the  surface  as  well  as  on  section. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — There  were  numerous  pin-point  grey 
tubercles  oh  the  endocardium  of  the  right  ventricle. 

Pleura. — Normal. 

Lungs. —The  lungs  were  deeply  congested,  par- 
ticularly the  right  caudal  and  the  dorsal  part  of  the 
left  caudal  lobes  ;  in  the  small  anterior  lobes  there  were 
several  dark  red  collapsed  lobules  ;  there  were  also 
one  or  two  collapsed  lobules  in  the  caudal  lobes; 
the  congested  areas  were  brick  red  in  colour  and  on 
section  exuded,  when  squeezed,  blood-stained  slightly 
frothy  oedema  fluid  ;  pieces  floated  in  water.  The 
substance  of  the  lungs  was  closely  peppeied  with 
minute  dark  tubercles  ;  these  in  the  paler  lobules 
were  seen  as  reddish,  sometimes  as  greyish  red  spots, 
whilst  in  the  congested  parts  they  appeared  as  dark 
'grey  foci  ;  scattered  about  were  also  a  few  slightly 
larger  grey  tubercles,  the  largest  about  the  size  of 
a  pin's  head. 

The  Bronchial  and  Mediastinal  Glands. — Were 
slightly  enlarged ;     the    medullae    were    deeply   con- 

sted  ;  the  cortical  zones  were  firm  and  grey,  but 
there  were  no  foci  of  necrosis  visible. 

St  reral  Hcemolymph  Glands,  near  the  prescapular 
glands,  contained  small  grey  tubercles  (one  microscopically 
showed  numerous  tubercle  bacilli). 

The  Peripheral  mid  other  Lymphatic  Glands  not  men- 
tioned above  were  normal  to  the  naked  eye. 
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VIRUS  B   XX. 


March  27,  1905. 


MEDIASTINAL  GLAND. 


The  bronchial  and  mediastinal  glands  were  taken  from  a  young  healthy  looking  bull,  three  to 
four  years  old.  There  was  no  sign  of  tubercle  elsewhere.  The  glands  contained  discrete 
pea-sized,  yellow  caseo-calcareous  nodules  and  one  or  two  larger  softened  caseous  masses 
slightly  gritty  from  calcification. 
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CULTURE   INOCULATIONS. 

VIRUS  B  XX. 

(March  27,  1905). 
MEDIASTINAL  GLANDS. 


RABBITS. 

Inoculated  on  July  20,  1905,  with  culture  derived  from  the  original  material. 

The  culture  used  was  the  7th  generation  ;  20  clays  old. 

The  total  age  was  115  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  of  Life. 

Result. 

378   - 

0*1  mg. 

Intravenous 

D.  19  days 

G.T. 

375   - 

l'Omg. 

Intraperitoneal 

D.  15     „ 

G.T 

376   - 

1*0  mg. 

Intraperitoneal 

D.  14      „ 

G.T. 

377  - 

0*1  mg. 

Intraperitoneal 

D.  21      „ 

G.T. 

372   - 

0*01  mg. 

Intraperitoneal 

D.    2      „ 

Coccidiosis  of  Liver. 

374   - 

1"0  mg. 

Subcutaneous 

D.  73     „ 

G.T. 

373   - 

0'1  mg. 

Subcutaneous 

D.     2      „ 

Coccidiosis  of  Liver. 

No  Calves  were  inoculated  with  this  virus. 
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VIRUS   B   XXI. 

April  18,  1905. 


BRONCHIAL  GLAND. 


The  specimens,  bronchial  glands,  were  taken  from  a  young  cow  which  showed  no  sign  of  tuber- 
culosis elsewhere.  The  gland  on  section  showed  firm  yellow  caseous  nodules,  not 
perceptibly  gritty. 
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CULTURE  INOCULATIONS. 


VIRUS  B.  XXI. 

(April  18,  1905.) 
BRONCHIAL  GLANDS. 


RABBITS. 

Inoculated  on  July  18,  1905,  with  culture  derived  from  the  original  material. 
The  culture  used  was  the  6th  generation  ;  18  days  old. 
The  total  age  of  culture  was  91  days. 


Number  of  Rabbit 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

354       - 

0-1  mg. 

Intravenous 

D.  18  days 

G.T. 

353       - 

10  mg. 

Intraperitoneal 

D.  27    „ 

G.T. 

355                 -         - 

01  mg. 

Intraperitoneal 

D.  21     „ 

G.T. 

357                           •         - 

0*01  mg. 

Intraperitoneal 

D.  12    „ 

Coccidiosis  of  Liver. 

352                           -         - 

1*5  mg. 

Subcutaneous 

D.  79    „ 

G.T. 

364       - 

1  "0  mg. 

Subcutaneous 

D.  70    „ 

G.T. 

356       - 

O'l  mg. 

Subcutaneous 

D.  18    „ 

Coccidiosis  of  Liver 

No  Calves  were  inoculated  with  this  virus. 
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VIRUS   B  XXII. 

April  18,  190:>. 


LYMPHATIC  GLANDS. 


A  pectoral  and  one  sub-dorsal  {?)  gland  were  taken  from  a  young  heifer  which  showed  slight 
tuberculosis  also  of  the  lungs.  In  both  the  glands,  which  were  not  apparently  enlarged, 
there  were  yellowish  necrotic  streaks  and  foci ;  one  or  two  calcareous  particles  were  seen 
but  no  definite  caseation. 
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VIRUS  B   XXIII. 

May  11    1905. 


LUNG. 


The  specimens,  a  piece  of  lung  and  the  mediastinal  glands,  were  removed  from  a  young  cow 
which  showed  no  sign  of  disease  elsewhere.  The  piece  of  lung  contained  a  solid  mass 
2+2+1 J  inches  composed  of  softened  caseous  nodules  bound  together  by  fibrous  tissue. 
The  mediastinal  glands  contained  numerous  yellow  gritty  nodules,  mostly  about  the 
size  of  peas,  but  some  that  of  kidney  beans  ;  the  latter  were  softened. 
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CALF   344. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXIII. 

Dose — 10  milligrammes. 

Date— August  29th,  1905. 

Weight — 2  qrs.     [Age — 6  weeks.] 

Died — October  16th,  1905.     48  da}rs  after  inoculation. 


Clinical   History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
sido  of  the  neck  on  August  29th,  1905. 

Eight  days  later  there  was  a  firm  tumour  measuring 
2  in.  by  1£  in.  by  about  £  in.  in  greatest  thickness  ; 
the  left  prescapular  gland  measured  2  in.  in  length. 

On  September  13th,  1904,  15  days  after  inoculation, 
the  tumour  measured  3|  in.  by  3  in.  by  £  in.  ;  the  pre- 
scapular gland  measured  3|  in.  in  long  diameter  ;  the 
prepectoral  glands  were  not  perceptibly  enlarged.  Sub- 
sequently both  the  tumour  and  the  prescapular  gland 
became  a  little  larger. 

The  calf  was  first  noticed  to  be  ill  on  September  30th, 
1904,  32  days  after  inoculation  ;  the  respirations  were 
slightly  increased  and  there  was  frequent  cough.  The 
condition  of  the  animal  gradually  became  worse ;    the 


respirations   increased   in  frequency,  and   latterly   there 
was  appreciable  loss  in  flesh. 

The  calf  was  found  dead  on  October  16th,  1905,  48 
days  after  inoculation. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  3  lbs. ;  then  for  a  month  the  weight  was  stationary, 
in  the  last  six  days  there  w  as  a  loss  of  9  lbs. 


August  29th,  1905 
September  12th,   1905 
October  10th,  1905 
October  16th,  1905      - 

Loss  in  weight. — 7  lbs. 


qrs. 
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POST-MORTEM    EXAMINATION. 

Condition. — Poor. 

Local  Lesion. — The  local  tumour  consisted  of  a  len- 
ticular mass  of  yellow  caseo-necrotic  tissue,  3£  in.  by 
3  in.  by  §  in.,  adherent  to  the  skin  and  muscles,  both  of 
which  were  infiltrated  with  yellow  caseous  nodules.  The 
skin  over  the  middle  part  of  the  tumour  was  soft  and 
entirely  necrotic.  The  tumour,  with  the  skin  and  muscle, 
measured  1 }  ins.  in  greatest  thickness. 

Extending  from  the  local  tumour  towards  the  pre- 
scapular gland  there  was  a  thickened  nodular  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland. — Weighed  3  ozs.,  and  measured 
3  in.  by  \\  in.  by  1-J  in.  On  section  almost  the  whole 
of  the  gland  was  composed  of  dense  yellow  caseo-necrotic 
tissue  ;  there  was  a  small  patch  in  the  centre  of  the  gland 
of  fibrous  tissue,  containing  discrete  tubercles.  The 
capsule  was  slightly  thickened. 

Left  Prepertoral  (Jlands.— The.  rounded  prepectoral, 
the  size  of  a  pea,  was  firm,  greyish  red,  and  speckled 
with  opaque  caseous  foci.  The  kidney-shaped  gland 
showed  part  of  the  cortex  firm  and  caseating,  and  in 
the   rest    irregular   caseating  nodules,  similar   to  those    in 

the   peripheral   glands.     A    third  gland   resembled    the 
one  first  described. 
Right   Prescapular  Gland,  Right  Prepectoral  Gland?. — 


Contained  discrete  caseating  nodules,  the  largest  about 
4  millimetres  in  diameter. 


Cervical  Glands.— On  the  left  side  one  of  the  lower  cer- 
vical glands  was  caseous  throughout ;  one  more  anterior 
resembled  the  rounded  prepectoral,  and  another 
was  packed  with  coalescing  caseating  nodules.  Other 
glands  on  the  left  side,  and  all  those  on  the  right,  con- 
tained discrete  caseous  nodules,  as  in  the  peripheral 
glands. 

Abdomen  : 

Omentum.— Was  studded  with  firm  caseating 
nodules,  congested  around  the  margins,  the  largest 
about  the  size  of  a  wheat  grain.  They  were  some- 
what flattened,  irregular  in  outline,  and  in  several 
places  confluent.  There  were  similar  nodule- 
scattered  over  the  surfaces  of  the  stomach,  small 
intestines,  mesentery,  mesocolon,  meso-testis,  parietal 
peritoneum,  and  bladder. 

Spleen.  —Weighed  10  ozs.,  and  showed  on  th(' 
surface  numerous  raised  flattened  nodules,  irregular 
in  outline,  the  largest  1  centimetre  in  diameter  j 
they  consisted  of  fibroid  tissue,  containing  yellow 
patches  of  necrosis. 

On  section  the  pulp  was  filled  with  irregular 
nodules,  ranging  up  to  5  millimetres  in  diameter, 
packed  closely  together.     The  nodules  were  greyish 
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■white,  semi-opaque,  and  had  yellowish  centres,  not 
perceptibly  gritty. 

Liver. — Showed  on  the  surface  fairly  numerous 
caseating  nodules,  the  largest  about  5  millimetres 
in  greatest  diameter.  On  the  convex  surface  they 
were  flattened  and  barely  raised  above  the  surface  ; 
on  the  concave  they  formed  well  marked  projec- 
tions. On  section  nodules  were  evenly  distributed 
throughout  the  substance ;  they  were  opaque, 
yellowish  white,  slightly  irregular  in  outline,  and 
ranged  in  diameter  up  to  about  3  millimetres.  Some 
of  the  nodules  showed  signs  of  beginning  calcifica- 
tion, but  were  not  perceptibly  gritty. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  considerably  enlarged,  and 
showed  the  whole  of  the  cortices  composed  of  con- 
fluent nodular  caseating  masses. 

Kidneys. — The  left  kidney  showed  on  the  surface 
about  a  dozen  nodules  with  grey  margins  and  yellow 
centres  ;  these  on  section  were  elongated  in  a  radial 
direction,  the  largest  being  a  little  smaller  than  a 
wheat  grain. 

On  the  surface  of  the  right  kidney  there  were 
similar  nodules,  but  fewer  in  number,  and  generally 
larger.  Similar  nodules  were  sparsely  scattered  in 
the  depth  of  the  cortex. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — There  was  a  caseous  tubercle  under  the 
endocardium  of  the  right  ventricle.  Heart  other- 
wise normal. 

Lungs. — Practically  the  whole  of  the  right  cephalic 
and  right  middle  lobes  were  dark  red,  firm,  and  quite 
airless  ;  the  ventral  flap  of  the  left  cephalic  and  the 
antero- ventral  portion  of  the  left  caudal  were  in  a 
similar  condition.  The  lung  tissue  contained  fairly 
numerous  firm  caseating  nodules,  ranging  up  to  2 '5 
or  3  millimetres  in  diameter ;  the  nodules  were 
whitish,  semi-opaque,  and  showed  opaque  yellowish 
white  foci  in  the  centre,  probably  of  beginning 
calcification. 

In  various  parts  of  the  lung,  in  the  crepitant  as  well 
as  in  the  solid,  were  firm  masses,  lobular  in  outline, 
consisting  of  greyish  red  translucent  tissue,  speckled 
with  caseous  foci. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged  (3|  ins.  in  length).  The 
cortex  was  composed  throughout  of  dense  translucent 
fibroid  tissue,  mottled  with  irregular  caseous  patches, 
showing  here  and  there  opaque  yellowish  foci  of 
beginning  calcification. 

Other  dorsal  mediastinal  glands,  the  bronchial, 
peribronchial  and  oesophageal,  were  similarly  affected. 

An  infra- tracheal  gland  showed  the  greater  part  of 
its  substance  replaced  by  caseating  nodules. 


Near  the  apex  of  the  heart  (hen-  was  a  large  gland, 
which  resembled  on  section  the  mediastinal. 

Pleura. — The  parietal  pleura  showed  along  tin- 
anterior  margins  of  the  ribs  a  few  scattered  Battened 
nodules,  most  numerous  in  the  dorsal  region*. 

On  the  pleura  covering  the  pericardium  there  wen- 
one  or  two  nodules  and  several  pinhead-sized  caseous 
tubercles. 

Diaphragm. — On  the  pleural  surface  of  the 
diaphragm  there  were  several  congested  nodules, 
similar   to   those  on   the   omentum. 

On  the  peritoneal  surface  of  the  diaphragm  there 
were  numerous  raised  flattened  nodules,  the  larg 
1'5   by   1   centimetre.     They   were   most-   numerous 
on  the  right  side,  where  many  of  the  smaller  nodules 
had   coalesced ;      they  consisted   of   dense     greyish 
tissue,  mottled  with  yellowish  patches. 
Palate. — On  the  upper  surface  of  the  soft  palate  there 
was  a  caseous  tubercle,  the  mucous  membrane  over  which 
had  ulcerated. 

Tonsils. — Each  tonsil  contained  one  or  two  caseous 
nodules. 

Trachea. — The  mucous  membrane  of  the  treachea 
showed  a  few  small  ulcers,  with  soft  caseous  floor  and 
slightly  raised  congested  margins. 

Stomach. — There  were  fairly  numerous  caseating  nodules 
in  the  submucous  tissue. 

Small  Intestine. — The  long  IVver's  patch  showed 
numerous  raised  nodules,  with  a  small  central  ulcer, 
through  which  soft  caseous  material  could  be  squeezed. 
Other  Peyer's  patches  contained  similar  nodules  in  smaller 
numbers  ;  there  were  also  scattered  submucous  nodules, 
over  which  the  mucous  membrane  was  not  ulcerated. 

Large  Intestine. — Normal. 

Urinary  Bladder. — There  was  one  pinhead-sized  con- 
gested caseous  nodule  under  the  mucous  membrane. 

Testicles. — Normal.  "* 

Various  Lymphatic  Glands  : — 

Coeliac,  Lumbar,  Renal. — Were  enlarged,  indurated, 
and  advanced  in  caseation. 

Ilio-Sacral,  Iliac,  Pudic,  Popliteal,  Gluteal,  Parotid, 
Submaxillary,  Pharyngeal,  Axillary,  Ventral  Medias- 
tinal, Vertebral. — Were  enlarged,  and  contained 
numerous  firm  caseating  nodules,  irregular  in  outline, 
the  largest  4  and  5  millimetres  in  diameter,  which  in 
;  many  of  the  glands  had  coalesced.  The  nodules 
showed  in  the  centre  signs  of  beginning  calcification, 
but  were  not  perceptibly  gritty. 

Mesenteric  Glands. — Were  enlarged,  indurated,  and 
in  the  majority  of  cases  showed  the  whole  of  the 
cortex  composed  of  coalescing  ceaseating  nodules. 

Gastric  Glands,  Colic  Glands. — Were  enlarged,  and 
resembled  the  mesenteric. 

Most  of  the  haemo-lymph  glands  contained  nodules 
similar  to  those  in  the  peripheral  lymphatic  glands, 
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CALF   346. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIII. 

Dcse— 10  milligrammes. 

Date  —August  29th,  1905. 

Weight— 2  qrs.  20  lbs.     [Age— G  weeks.] 

Died — October  6th,  1903.     38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
•sfile  of  the  neck  on  August  211th,  1905. 

Eight  days  later  there  was  a  firm  tumour  '.measuring 
2|  in.  by  2-J  in.  by  a  little  over  -h  in.  in  greatest  thickness  ; 
the  prescapular  gland  measured  2  in.  in  length. 

On  September  13th,  1905,  15  days  after  inoculation, 
the  tumour  measured  4  in.  by  3|  in.  by  1  in.  and  infiltrated 
both  skin  and  muscles.  It  continued  to  grow  and  became 
more   pro  ninent. 

On  September  22nd,  1905,  slight  oedema  around  the 
inferior  part  of  the  tumour  was  noticed  ;  the  left  pre- 
scapular gland  measured  4  in.  in  length. 

On  September  30th,  1905,  the  oedema  was  more  marked 


and   had    extended    into    the    dewlap ;     the    respirations 
were  slightly  increased  in  frequency. 

From   this  date   the  calf  rapidly  became   acutely  ill, 
and  died  on  October  6th,  1905,  38  days  after  inoculation. 

Weights. 
During  the  first  three  weeks  there  was  a  gain  in  weight 
of  8  lbs.  ;  then  there  was  a  steady  decline  in  weight,  the 
calf  losing  13  lbs.  in  the  last  17  days. 


August  29th,  1905  - 
September  19th,  1905  - 
October  6th,  1905  -     - 

Loss  in  weight — 5  lbs. 
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TOST-MORTEM    EXAMINATION. 
Condition. — Poor. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  mass  of  dense  fibrous  tissue 
4£  in.  by  4  in.  by  2  in.,  with  a  fine  yellowish  caseous  net- 
work. The  centre  was  beginning  to  soften,  but  there  was 
no  cavity.     Weight  15  ozs. 

Left  Prescapular  Gland. — Measured  3|  in.  by  2  in.  by 
\  in.,  and  weighed  5  ozs.  The  cortex  was  composed  of 
firm  yellowish  caseated  tissue,  becoming  less  dense  around 
the  medulla. 

Left  Prepectoral  Glands. — Were  cedematous.  One  con- 
tained three  irregular  caseous  tubercles ;  the  spherical 
gland  was  firm  and  caseous  throughout. 

Right  Prepectoral  Glands. — Contained  a  few  small 
yellow  tubercles. 

Cervical  Glands. — Three  upper  cervical  glands  on  the 
!.  It  side  contained  one  to  four  small  caseous  tubercles. 
The  mid  cervical  gland  on  this  side  was  caseous  through- 
out, and  tin-  lower  contained  numerous  caseating  tubercles. 
The  glands  on  the  right  side  showed  small  caseating 
tubercles. 
I  bdornen  : 

Omentum. — On  the  surface  of  the  omentum  were  a 
moderate  number  of  loosely  attached  tubercles ; 
the  majority  had  opaque  centres,  and  a  few  were 
deeply  congested. 

Spleen. — Was  enlarged,  weighed  ]  1  ozs.,  and  was 
closely  packed  with  grey  tubercles,  yellow  and 
opaque  in  the  centre,  giving  the  cut  surface  a  coarsely 
granular  appearance. 


Liver. — Contained  fairly  numerous  discrete  grey 
tubercles,  the  largest  opaque  in  the  centre,  ranging 
in  size  from  a  point  up  to  1'5  millimetre  in  diameter. 

Gall  Bladder. — In  the  mucous  membrane  of  the  gall 
bladder  were  six  opaque  caseous  tubercles. 

Portal  Glands. — Contained  fairly  closely  aggregated 
yellowish  tubercles  up  to  a  pinhead  in  size. 

Kidneys. — Contained  sparsely  scattered  grey 
tubercles,  some  opaque  and  yellowish  in  the  centre, 
ranging  in  size  from  a  point  up  to  a  little  over  a 
millimetre  in  diameter. 

Suprarenals. — The  left  suprarenal  contained  one 
small  opaque  tubercle. 

Renal  Glands. — Contained  numerous  irregular 
caseous  tubercles  around  the  cortices. 

Thorax  : 

Heart. — On  the  endocardium  of  the  right  ventricle 
was  an  opaque  tubercle  the  size  of  a  small  shot. 

Parietal  Pleura. — Normal. 

Lungs. — The  lungs  contained  numerous  closely  set 
discrete  grey  tubercles  with  yellowish  caseous  centres. 
They  were  rather  irregular,  bul  the  majority  were  the 
size  of  a  No.  4  shot.  The  right  cephalic  and  middle 
lobes  were  solid,  except  for  a  little  emphysema  along 
the  margins;  the  anterior  part  of  the  caudal  lobe 
was  solidified,  and  in  the  rest  of  the  substance  were 
•  small  collapsed  areas.  The  left  cephalic  and  anterior 
portion  of  the  left  caudal  lobe  were  solid. 
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Bronchial  and  Mediastinal  Glands.  —  Were;  en- 
larged, and  their  cortices  were  almost  entirely  re- 
placed by  yellow  caseated  tissue  ;  in  the  medullary 
portions  there  were  discrete  tubercles. 

The  ventral  mediastinal  glands  contained  scattered 
irregular  yellow  tubercles, 

Tonsils,  Pharynx,  Larynx. — Normal. 

Trachea. — There  were  several  flattened  grey  tubercles 
in  the  trachea. 

Small  Intestine. — Scattered  over  the  mucous  membrane 
was  a  moderate  number  of  minute  tubercles.  They 
were  more  numerous  in  the  Peyer's  patches. 

Large  Intestine. — There  were  a  few  similar  tubercles 
in  the  large  intestine. 

Mesenteric  Glands. — The  mesenteric  glands  contained 
yellowish  tubercles  in  the  cortices,  closely  aggregated 
in  two  glands. 

Ileo-Colic  Glands. — Contained  j'ellowish  foci. 


Gastric  Glands. — Contained   irregular  yellow    tubercles 
Other  Lymphatic  Gland*  : 

Popliteal,     Pudic,     Gluteal,    Axillary,     Contained 

small  caseous  tubercles. 

Iliac,    Ilio-Sanal,    Iechialic,    Contained    a     few 

similar  tubercles. 

Submaxillary,  Post  /'/laryngeal.-   Contained  nun*  i- 
ous  caseous  tubercles. 

Parotid. — Contained  a  few  caseous  tubercle  , 

Cceliac. — Contained  numerous  yellowish  foci,  and 
one  was  caseous  throughout. 

Testicles. — Normal. 

Microscopical  Examination, 

Heart 
Trachea 

Suprarenal. — Six  tubercle  bacilli  seen. 

Parotid  Gland. — A  few  tubercle  bacill'. 


i  A  few  tubercle  bacilli. 
J 
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VIRUS  B   XXIV. 


May  18,  1905. 


LUNG. 


Lung  and  bronchial  and  mea\iastinal  glands  from  young  cow.  On  the  surface  of  the  lung 
there  was  a  prominent  "graj)y"  growth;  the  tissue  of  the  lung  contained  scattered  fibroid 
nodules,  the  largest  the  size  of  a  pea,  showing  slight  central  necrosis.  The  glands  were  but 
slightly  affected;  three  contained  each  a  large  pea-sized  fibroid  nodule  with  a  yellow  net- 
work of  necrosis  in  the  centre  ;  the  two  larger  glands  showed  a  few  yellow  discrete  foci. 
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CALF    340. 

Subcutaneous  Inoculation  of  cuHare  derived  from  the  original  material  of  Virus  B  XKIV. 

Dose — 10  milligrammes. 

Date— August  -29th,  1905. 

Weight -2  qrs.  21  lbs.     [Age— 6  weeks.] 

Killed— November  29th,  1905.     92  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck. 

Eight  days  later  there  was  a  firm  well-defined  tumour, 
measuring  3  in.  by  2^  in.  by  about  J  in.  in  greatest  thick- 
ness ;  the  prescapular  gland  was  enlarged  and  measured 
in  length. 

On  September  13th,  1905,  15  days  after  inoculation,  the 
tumour  attained  its  maximum,  5  in.  by  4  in.  by  nearly 
1J  in.  in  thickness;  it  was  adherent  to  the  skin  and 
infiltrated  the  muscles  ;  the  prescapular  gland  measured 
4  in.  in  length  ;  the  muscles  between  the  tumour  and 
the  gland  were  slightly  thickened. 

On  September  22nd,  1905,  a  small  hard  gland  was 
felt  between  the  skin  and  the  inferior  extremity  of  the 
prescapular  gland  ;  one  of  the  prepectoral  glands  was 
also  felt  to  be  enlarged. 

On  November  1st,  1905,  the  tumour  had  become  a 
little  more  prominent  and  gave  a  distinct  sense  of  fluctua- 
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tion  towards  the  end  of  the  experiment;  prominent 
swellings  were  observed  in  the  region  of  the  parotid  glands. 

On  October  10th,  1905,  6  weeks  after  inoculation,  the 
respirations  were  noticed  to  be  slightly  increased  in 
frequency,  and  during  the  remainder  of  the  experiment 
they  were  a  little  quicker  than  normal,  but  were  never 
laboured  or  jerky  ;  on  exertion,  however,  the  calf  became 
very  breathless. 

With  this  exception  the  general  condition  of  the  animal 
was  moderately  good  ;  it  increased  in  weight  but  did 
not  grow  quite  at  the  same  rate  as  the  fellow  calf  (No.  342). 

Weights. 
The  animal  steadily  increased  in  weight. 

cwt.  qrs.    lbs. 
August  29th,  1905        -         -         -     0       2       21 
November  29th,  1905   -         -         -     1       0       14 
Gain  in  weight. — 1  qr.  21  lbs. 
Average  weekhj  increase. — 3 "73  lbs. 


Temperature. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Moderate. 

Local  Lesion. — At  the  seat  of  inoculation  there  was  a 
fluctuating  tumour,  which  measured  4J  in.  by  4  in.  by 
2|  in.,  and  weighed  with  the  skin  and  muscles  attached 
to  it  12  ozs.  On  section  it  contained  a  cavity  surrounded 
by  a  thick  wall  of  fibrous  tissue.  The  cavity  was  filled 
with  caseo  purulent  material  and  thin  turbid  serous 
fluid.  Attached  to  the  inner  wall  of  the  cavity  was  a 
laige  mass  of  dense  caseo-necrotic  tissue,  slightly  gritty 
around  the  periphery.  In  the  muscles  under  the  tumour 
were  numerous  yellow  gritty  tubercles,  and  running 
towaids  the  prescapular  gland  a  nodular  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland. — Weighed  2\  ozs.,  and  measured 
3  in.  by  1J  in.  by  1]  in.  On  section  it  was  composed 
practically  throughout  of  pinkish  yellow  caseo-necrotic 
tissue,  slightly  gritty  from  calcification  ;  the  capsule 
was  much  thickened,  particularly  on  the  convex  side. 

In  the  subcutaneous  tissues  near  the  inferior  extremity 
of  the  prescapular  gland  there  was  a  small  gland,  which 
showed  part  of  tin;  cortex  dense,  caseous  and  gritty,  and 
part  beset  with   caseous  gritty   tubercles. 

Rig/it  Prescapular  Gland. — Conta'ned  nura  rous  soft 
yellow    caseous    nodules    with    thin    fibrous    capsules,    the 

largest  I  cent imetre  in  diameter. 

Left  Prepectoral  Glands.  On  the  left  side  the  spherical 
gland  was  the  size  ol  a  |um,  aid  showed  a  small  part  of  the 
cortex  caseous  and  gritty.  The  reiiiform  gland  contained 
about  half  a  dozen  caseous  nodules,  up  to  5  millimetres, 
some  of  which  we  e  softened.  On  the  right  side  one 
gland  contained  a  caseous  nodule,  another  was  almost 
completely  caseous  an  1  softened. 


Axillary  Glands. — Were  much  enlarged,  and  contained 
yellow  caseous  nodules,  varying  in  size.  The  nodules  were 
very  slightly  gritty,  and  some  were  quite  soft ;  all  had 
fibrous  capsules. 

Cervical  Glands. — On  the  left  side  the  upper  cervical 
(near  the  mastoid  process)  showed  at  one  extremity  a 
patch  of  dense  gritty  caseous  tissue,  and  numerous 
discrete  yellow  caseous  softening  nodules  up  to  5  milli- 
metres in  diameter.  All  the  other  left  cervical  glands  and 
the  right  cervical  glands  were  enlarged  and  contained 
similar  nodules,  varying  in  size;  in  the  right  upper  cervical 
the  nodules  were  very  large,  soft,  and  had  fibrous 
capsules. 

Tlwrax  : 

Pleura. — Costal  pleura  normal.  There  was  slight 
hypertrophy  of  the  lymphatic  fringes  on  the  dia- 
phragmatic pleura,  chiefly  on  the  right  side,  where 
there  were  two  or  three  small  hard  tubercles. 

Lungs. — -The  right  lung  contained  a  moderate 
number  of  yellow  gritty  tubercles,  the  majority  about 
1  millimetre  or  slightly  more  in  diameter.  There 
were  numerous  dark  red  irregular  patches  of  con- 
solidation, mostly  small,  but  some  occupying  the 
whole  of  a  lobule.  In  the  midst  of  the  caudal  lobe 
there  was  a  solid  lobule  containing  soft  caseous 
nodules.  The  antero-ventral  portion  of  the  left 
caudal  lobe  was  consolidated,  and  showed  the  lobules 
composed  of  dense  grey  translucent  tissue,  penetrated 
with  a  yellow  network,  or  showing  yellow  gritty  foci ; 
the  surface  of  this  portion  had  an  uneven  nodular 
appearance.  In  the  left  anterior  lobe,  chiefly  around 
the  margins,  there  were  similar  solid  tuberculous 
lobules  ;    in  other  parts  of  the  left  lung  there  were 
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caseous  tubercles  and  red  consolidated  patches,  as  in 
the  right  lung. 

Trachea,  Larynx. — Normal. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
was  enlarged,  three  and  a  half  inches  in  length,  and 
showed  in  the  cortex  firm  caseous  gritty  areas, 
irregular  in  outline,  and  discrete  nodules  and  tubercles ; 
the  medulla  was  congested.  The  glands  anterior 
to  the  latter  in  the  dorsal  mediastinum  and  the 
bronchial  and  peribronchial  glands  showed  similar 
caseous  areas,  more  completely  occupying  the  cortex. 

The  ventral  mediastinal  glands  were  much  en- 
larged, and  contained  yellow  caseous  nodules,  vary- 
ing in  size.  The  nodules  were  very  slightly  gritty 
and  some  quite  soft  ;    all  had  fibrous  capsules. 

Heart. — Normal. 

Abdomen  : 

Peritoneum. — There  was  a  tubercle  with  a  yellow 
gritty  centre  and  fibrous  margin  on  the  peritoneum 
covering  the  diaphragm. 

Omentum. — On  the  under  surface  of  the  omentum 
there  were  six  similar  tubercles. 

Spleen. — Was  enlarged  (weight  12  ozs.),  and  on 
section  showed  the  pulp  filled  with  soft  yellow 
spherical  caseous  nodules  with  thin  fibrous  walls, 
ranging  from  2  to  4  millimetres  in  diameter  ;  in 
the  centres  of  the  nodules  minute  calcareous  grains 
were  seen. 

Liver. — In  the  middle  of  the  anterior  surface  were 
numerous  congested  connective  tissue  tags,  slenderly 
attached  to  the  capsule,  and  small  pearly  grey  points  ; 
at  the  base  of  several  of  the  former  a  small  tubercle 
was  seen  in  the  substance.  Under  the  capsule  there 
were  sparsely  scattered  tubercles,  ranging  from 
about  0-.5  to  2  millimetres  in  diameter;  the  latter 
projecting  slightly  from  the  surface.  They  had 
fibrous  margins  and  caseous  gritty  centres.  On 
section  yellow  gritty  tubercles,  the  largest  a  little 
more  than  1  millimetre  in  diameter,  were  sparsely 
distributed    throughout    the    substance. 

Gail  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  closely  beset 
with  caseous  gritty  nodules,  with  thin  fibrous  cap- 
sules, ranging  from  1  to  2  millimetres  in  diameter. 

Kidneys. — The  left  kidney  showed  on  the  surface 
a  few  grey  miliary  tubercles,  homogeneous  through- 
out ;  one  had  an  extremely  minute  opaque  central 
point.  On  section  a  few  tubercles  were  seen  in  the 
depth  ;  two  of  these  were  distinctly  yellow  in  the 
centre. 

In  the  right  kidney  there  were  about  a  dozen 
tubercles  on  the  surface  and  a  few  in  the  depth  ; 
some  of  these  were  grey,  whilst  the  others  were 
of>aque  and  yellow  in  the  centre. 

Suprarenal  Bodies. — Normal. 


Alimentary  Tract : 

Tongue,  Pharynx. 


-Normal. 


Tonsils. — The  left  tonsil  contained  a  small  caseous 
nodule. 

In  the  right  several  follicles  were  filled  with 
secretion.    No  tubercles  seen. 

Small  Intestine. — The  long  Peyer's  patch  sh 
numerous  rounded  elevations,  tin-  largest  I  '6  milli- 
metre in  diameter,  mostly  with  a  central  umbflica- 
tion.  On  section  in  the  submucous  tissue  there  was 
in  each  case  a  small  collection  of  caseo-pufl  sur- 
rounded by  a  fibrous  capsule.  In  the  real  of  the 
intestine  there  were  fairly  numerous  similar,  bul 
generally  smaller,  nodules,  each  showing  a  small 
central  opening  with  congested  margins;  ii 
nodules  appeared  more  numerous  in  the  mucous 
membrane  than  in   Peyer's  patches. 

Large  Intestine. — The  solitary  follicles  were  a  little 
enlarged  and  congested,  but  there  was  no  sign  o! 
caseation. 

Gastric  Glands,  Mesenteric  Gin  mis,  Colic  elands. — 
Were  all  much  enlarged.  They  were  firm,  and 
beset  with  soft  yellow  caseous,  slightly  gritty,  nodules 
with  fibrous  capsules,  ranging  in  size  up  to  about 
3  millimetres.  Of  the  mesenteric  glands,  the  ter- 
minal glands  were  most  severely  affected,  the  nodules 
replacing  almost  the  whole  of  the  gland  tissue. 

Special  Glands  : 

Right  Renal  Gland,  Lumbar  Glands,  Coeliar  Glands. 
— Were  enlarged,  and  closely  beset  with  miliary 
caseous  gritty  tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands. — Were  much 
enlarged,  and  cotained  yellow  caseous  nodules, 
varying  in  size.  The  nodules  were  very  slightly 
gritty,  and  some  quite  soft :   all  had  fibrous  capsules. 

Precrural. — Were  much  enlarged,  and  beset  in 
the  cortex  with  yellow  caseous  nodules,  the  largest 
of  which  was  nearly  1  centimetre  in  diameter.  The 
nodules  were  very  slightly  gritty,  and  some  were 
quite  soft  ;  all  had  fibrous  capsules. 

Pudic,  Gluteal,  Popliteal,  Vertebral. — Were  much 
enlarged,  and  contained  similar  nodules  to  those 
in  the  precrural  glands,  varying  in  size. 

Parotid. — Were  greatly  enlarged,  and  projected 
prominently  during  life.  On  section  the  cortex 
was  almost  completely  replaced  by  large  soft  3Tellow 
caseous  nodules,  with  thin  fibrous  capsules,  the 
largest  1  centimetre  in  greatest  diameter. 

Pharyngeal. — Were  also  much  enlarged,  each  to 
the  size  of  a  hen's  egg,  and  closely  beset  with 
similar  rather  smaller  nodules. 

Submaxillary. — Were  much  enlarged,  and  closely 
beset  with  nodules  similar  to  but  rather  smaller  than 
those  in  the  parotid  glands. 

Microscopical  Exa  m  ination. 

Secretion    from    Right    Tonsil. — No     tubercle     bacilli, 
but  numerous  other  organisms. 


338 


CALF    342. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XX IX, 

Dose — 10  milligrammes. 

Date— August  29th,  1903. 

Weight— 2  qrs.  10  lbs.     [Age— 6  weeks.] 

Killed— November  28th,  1903.     91  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  August  29th,  1906. 

Eight  days  later  there  was  a  slightly  raised  firm  tumour 
2  in.  in  diameter  ;  the  left  prescapular  gland  measured 
about  2  in.  in  length. 

The  tumour  increased  slowly  in  size  and  became  more 
prominent ;  on  September  22nd,  1906, 24  days  after  inocula- 
tion, it  measured  4£  by  3\  ;  the  prescapular  gland  measure  1 
3£  in.  in  length  and  a  prepectoral  gland  was  about  the 
size  of  a  Barcelona  nut. 

During  the  rest  of  the  experiment  the  local  condition 
remained  unchanged. 

The  general  condition  was  moderately  good  throughout 
the  experiment  and  no  signs  of  ill-health  were  noticed. 


Weights. 

The  calf  was  weighed  every  week  and  showed  a  steady 
increase  in  weight. 


August  29th,  1906 

November  28th,  1906 
Gain  in  iveight. — 2  qrs.  7  lbs. 
Rate  of  gain  per  week. — 4*85  lbs. 

Tuberculin  Test. 


cwt.  qrs.    lbs. 

0  2       10 

1  0       17 


November    17th,    1905,     80     days    after    inoculation. 
Positive.     Rise  of  temperature,  T  7  C. 


Temperature. 


September 
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POST-MORTEM   EXAMINATION. 

General  Condition. — Fair. 

Local  Lesion.— On  the  left  side  of  the  neck  there  was 
a  firm  tumour,  which  measured  4f  in.  in  length  by  3  in. 
in  breadth.  On  removal  and  section  between  the  skin 
and  muscles  there  was  a  mass  of  tough  yellowish  white 
caseated  tissue,  nearly  an  inch  in  greatest  thickness. 
The  mass  was  surrounded  by  a  zone  of  translucent  fibrous 
tissue,  and  was  adherent  to  the  skin  and  muscles.  The 
latter  were  infiltrated  to  a  slight  extent,  chiefly  under 
the  central  part  of  the  mass  ;  the  skin  was  greatly 
thickened,  and  showed  a  few  translucent  tubercles  with 
yellow  centres. 

Left  Prescapular  Gland. 
3  in.  by  If  in. 


by  li 


-Weighed  2f  ozs.,  and  measured 
On  section  the  greater  part  of 
the  cortex  was  composed  of  dense  yellowish  white  caseated 
tissue,  slightly  gritty  around  the  margins  ;  near  the 
hilum  a  small  part  of  the  cortex  was  beset  with  irregular 
discrete  yellow  gritty  tubercles. 

A  small  gland  at  the  inferior  extremity  of  the  pre- 
scapular gland  contained  two  millet  seed  sized  gritty 
tubercles,  and  several  minute  yellow  points. 

Right  Prescapular  Gland. — Contained  four  small  yellow 
gritty  tubercles. 

Prepectoral  Glands.— On  the  left  side  the  spherical  glancb 
the  size  of  a  marble,  showed  part  of  the  cortex  composed 
of  dense  yellowish  white  slightly  gritty  caseated  1  issue 
and  in  the  rest  discrete  yellow  gritty  tubercles, 
each  about  the  size,  of  pins'  heads.  The  kidney-shaped 
gland  contained  two  yellow  gritty  tubercles. 

On  the  right  Bide  one  prepectoral  gland  contained  two 
gritty  tubercles  ;  another  was  normal. 

Axillary  Glands. — Contained  discrete  yellow  tubercles, 


irregular  in  outline,  the  largest  about  1*5  millimetre  in 
diameter  ;    some  of  the  tubercles  were  softened. 

One  hfemo-lymph  gland  in  the  right  axilla  showed  a 
pinhead-sized  yellow  gritty  tubercle. 

Cervical  Glands. — On  the  left  side  a  mid-cervical  gland, 
the  size  of  a  sparrow's  egg,  was  dense  and  caseous  through- 
out, and  slightly  gritty ;  another  showed  three-quarters  of 
its  substance  in  a  similar  condition  ;  three  others  contained 
each  two  or  three  calcareous  tubercles.  On  the  right  side 
all  the  glands  contained  each  a  few  discrete  tubercles. 

Thorax  : 

Pleura. — There  was  slight  hypertrophy  of  the 
lymphatic  fringes  on  the  diaphragmatic  pleura  and  on 
the  costal  pleura  near  the  vertebral  column.  On  the 
diaphragm  there  were  two  or  three  small  hard  fibrous 
tubercles,  one  of  which  was  loosely  attached  and 
deeply  congested. 

Lungs. — Were  crepitant,  and  there  were  no  large 
areas  of  consolidation.  They  contained  fairly  numer- 
ous evenly  distributed  tubercles,  varying  very  little 
in  size,  mostly  about  1  "5  millimetre  in  diameter  ;  the 
tubercles  had  grey  margins,  and  yellow  highly  cal- 
careous centres  ;  many  were  surrounded  by  small 
reddish  areas,  irregular  in  outline. 

Larynx,  Trachea. — Normal. 

Thoracic  Glands. — The  mediastinal  and  bronchial 
glands  were  enlarged.  The  long  caudal  gland 
measured  five  inches  in  length,  and  showed  in  the 
*  cortex  irregular  patches  of  caseo-calcarcous  substance, 
formed  by  aggregated  tubercles,  and  numerous  dis- 
crete  yellow  gritty  tubercles.  The  glands  anterior 
to  the  I  itter  and  the  bronchial  glands  were  similarly 
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affected,  the  caseo-calcareous  patches  being  somewhat 
larger. 

The  ventral  mediastinal  glands  contained  irregular 
yellow  gritty  tubercles,  the  size  of  pins'  heads. 

Heart. — Normal. 

Abdomen : 

On  the  floor  of  the  abdomen  there  were  numer- 
ous pearly  grey  tubercles,  and  some  rather 
larger  loosely  attached  fibrous  tubercles,  the  largest 
a  little  over  1  "5  millimetre  in  diameter. 

Omentum. — Showed  three  loosely  attached  flat- 
tened nodules,  up  to  2  millimetres,  with  yellow 
slightly  gritty  centres. 

Small  Intestine,  Large  Intestine. — Appeared  normal. 

Gastric  Glands. — Contained  discrete  tubercles. 

Mesenteric  Glands,  Colic  Glands,  Ileo-Colic  Glands. 
— Were  enlarged,  and  showed  in  the  cortices  yellow 
gritty  tubercles,  or  irregular  caseo-calcareous  patches, 
formed  by  aggregated  tubercles. 

Spleen. — Weighed  8  ozs.,  and  contained  moderately 
numerous  hard  spherical  yellow  tubercles,  the  largest 
about  1 . 5  millimetre  in  diameter  ;  they  were  gritty 
in  the  centre  and  had  delicate  fibrous  margins. 

Liver. — Showed  evenly  distributed  throughout  the 
substance  not  very  numerous  opaque  yellow  tuber- 
cles, the  largest  about  1  millimetre  in  diameter ; 
some  were  very  slightly  gritty.  On  the  surface  under 
the  capsule  the  tubercles  appeared '  more  numerous 
than  in  the  depth;  they  ranged  in  size  from  0-5  to  3 
millimetres  in  diameter,  and  on  the  anterior  surface 
some  were  considerably  flattened  out,  and  but 
slightly  raised  from  the  surface.  On  the  posterior 
surface  many  tubercles  formed  hemspherical  pro- 
jections ;  the  surface  tubercles  had  yellow  centres 
and  grey  margins. 

Gall  Bladder. — Showed  one  small  tubercle  with  a 
yellow  centre. 

Portal  Glands. — Were  enlarged,  and  showed  their 


cortices  beset  with  yellow  gritty  caseous    tuber 
irregular  in  outline,  and  in  places  aggregated  togethi  i 

Kidneys. — The  left  kidney  showed  on  the  surface 
about  a  dozen  tubercles,  ranging  in  size  from  a  millet 
seed  to  a  wheat  grain.  They  were  composed  of 
translucent  fibrous  tissue,  slightly  opaque  in  the 
centre;  similar  tubercles  were  seen  in  the  depth  of 
the  cortex  ;    none  in  the  medulla. 

The  right  kidney  contained  similar,  but  rather 
more  numerous  tubercles. 

Suprarenals. — Each  suprarenal  body  showed  in  the 
cortex  a  fibrous  tubercle  with  a  yellow  centre,  in 
one  case  slightly  gritty. 

Renal  Glands,  Lumbar  Glands. — Contained  numer- 
ous small  tubercles. 

Coeliac  Glands. — One,  the  size  of  a  bean,  was 
caseo-calcareous  practically  throughout  ;  others 
contained  more  or  less  discrete  yellow  gritty  tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands. — Contained  discrete 
yellow  gritty  tubercles,  irregular  in  outline,  the 
largest  about  1  ■  5  millimetre  in  diameter  ;  some  of 
the  tubercles  were  softened. 

Genito-Urinary  System  : 

Testicles,  Mammary  Gland. — Normal. 
Special  Glands  : 

Precrural,  Pudic,  Gluteal,  Ischiatir,  Popliteal. — 
Contained  discrete  yellow  gritty  tubercles,  irregular 
in  outline,  the  largest  about  I '5  millimetre  in 
diameter  :    some  of  the  tubercles  were  softened. 

Submaxillary,  Parotid,  Retropharyngeal. — Contained 
fairly  numerous  tubercles,  similar  to  those  in  the 
precrural  glands;  some  were  arranged  in  little 
groups. 

Mastoid. — The  left  mastoid  gland  showed  an 
irregular  calcareous  mass,  and  several  small  discrete 
yellow  gritty  tubercles. 

Tongue,  Tonsils,  Pharynx. — Normal. 

Eyes.—  Normal. 
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VIRUS   B   XXV. 


June  26,  1905. 


GROWTH  FROM  PLEURA. 


The  specimens,  portions  of  the  lung  and  pleura,  were  taken  from  a  young  cow  which  showed 
no  signs  of  disease  elsewhere. 

Both  the  pleura  and  the  lung  showed  on  the  surface  firm  pinkish  translucent  k'  mushroomed ' 
growths  containing  yellow  foci  of  necrosis ;  the  tissue  of  the  lung  appeared  normal. 


77.  2Z 
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CULTURE    INOCULATIONS. 


VIRUS    B     XXV. 

(June  26,  1905). 
PLEURA. 


RABBITS. 

Inoculated  on  September  5,  1905,  with  culture  derived  from  the  original  material. 

The  culture  used  was  the  4th  generation  ;  20  days  old. 

The  total  age  of  culture  was  71  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

433   -                  -         - 

O'l  mg. 

Intravenous 

D.  22  days 

G.T. 

430  -         -         -         - 

1*0  mg. 

Intraperitoneal 

D.  24     „ 

G.T. 

432   - 

0*1  mg. 

Intraperitoneal 

D.23     „ 

G.T. 

435   -         -         -         - 

0*01  mg. 

Intraperitoneal 

D.45     „ 

G.T. 

431    -         -         -         - 

1*0  mg. 

Subcutaneous 

D.  86     „ 

G.T. 

434    - 

0'1  mg. 

Subcutaneous 

D.  79     „ 

G.T. 

No  Calves  were  inoculated  with  this  Virus. 
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VIRUS   B   XXVI. 


August  1,  1905. 


BRONCHIAL  GLAND. 


The  specimen  sent  was  the  bronchial  gland  of  a  bull,  two  years  old ;  the  lungs  were  affected  in 
places ;  there  was  no  disease  elsewhere. 

The  gland  measured  3{+2j,  +  l|  inches,  and,  with  the  exception  of  a  few  islands  of  fibrous  tissue, 
was  composed  throughout  of  yellow  caseo-calcareous  material  breaking  down  in  the  centre 
of  the  gland. 


. 
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CALF  418. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXVI. 

Dose — 50  milligrammes. 

Date— June  5th,  1906. 

Weight— 2  qrs.  8  lbs. 

Died— August  20th,  1906.     76  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  June  5th,  1906. 

On  the  next  day  there  was  a  slight  thickening  1|  in. 
in  diameter.  On  the  fourth  day  the  thickening  mea- 
sured 2  by  H  in.  and  the  prescapular  gland  was  slightly 
enlarged. 

On  June  16th,  11  days  after  inoculation,  there  was  a 
firm  flat  tumour  3i  in.  by  2£  in.,  the  skin  over  the  central 
part  of  which  had  broken  down,  exposing  yellow  easeo- 
necrotic  material ;  the  left  prescapular  gland  measured 
a  little  over  3  in.  in  length. 

On  June  26th,  3  weeks  after  inoculation,  the  tumour 
measured  4|  in.  by  3  in.  in  area  and  about  1  in.  in  thick- 
ness ;  in  the  upper  part  there  was  a  deep  ulcer  about 
half-an-inch  in  diameter ;  the  prescapular  gland  mea- 
sured 3J  in.  in  length  and  a  prepectoral  gland  was  the 
size  of  a  pea.  The  general  condition  of  the  animal  re- 
mained good. 


On  July  6th,  1906,  31  days  after  inoculation,  the  re- 
spirations were  noticed  to  be  slightly  increased  in  fre- 
quency and  the  calf  appeared  to  be  losing  flesh  and  was 
backward  in  its  growth. 

The  tumour  increased  a  little  further  in  size  and  the 
ulcer  gradually  enlarged,  a  cavity  being  formed  in  the 
centre  of  the  tumour. 

The  general  condition  of  the  animal  remained  much 
about  the  same  for  a  long  time,  the  respirations  being 
only  slightly  more  frequent  than  normal. 

During  the  last  week  of  life  the  respiration  increased 
a  little  in  frequency  and  became  distinctly  laboured. 
The  calf  was  found  dead  on  August  20th,  1906. 


Weights. 


June  5th,  1906  - 
June  25th,  1906  - 
August  20th,  1906 


cwt.  qrs.  lbs. 

0  2        8 

0  2      11 

0  2        4 


Loss  in  weight  on  the  initial  weight. — 4  lbs. 


10 


Temperature. 


JUNE 
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POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
somewhat  flattened  tumour  measuring  5^  in.  in  length, 
3  in.  in  breadth  and  about  1  in.  in  greatest  thickness.  It 
showed  on  the  external  surface  a  deep  ulcer,  3  in.  by  1  in., 
which  communicated  with  a  flat  space  in  the  centre  of  the 
tumour  ;  on  section  this  space  was  found  to  be  surrounded 
by  a  comparatively  thin  layer  of  dense  yellow  caseo- 
necrotic  tissue  which  was  adherent  to  the  skin  and  slightly 
infiltrated  the  muscles  ;  the  internal  wall,  where  exposed 
to  the  air  through  the  ulcer,  was  covered  with  a  brownish 
black  layer  of  dried  discharge ;  elsewhere  the  space  was 
lined  with  soft  rather  foul-smelling  caseo-pus. 

The  Left  Prescapular  Gland  weighed  a  little  over  2  ozs., 
and  measured  3  in.  by  1£  in.  by  1£  in.  and  on  section  was 
composed  throughout  of  dense  homogeneous  yellow 
easeated  tissue  showing  no  sign  of  calcification ;  the 
capsule  of  the  gland  was  slightly  thickened. 

The  Right  Prescapular  Gland  was  normal. 

Prepectoral  Glands. — On  the  left  side  the  rounded  pre- 
pectoral, the  size  of  a  marble,  was  yellow  and  caseous 
around  the  margins,  firm  and  translucent  in  the  centre  ; 
the  reniform  gland,  the  size  of  a  large  bean,  showed  a 
large  caseous  patch  at  one  extremity,  elsewhere  a  pea-sized 
caseous  nodule  and  several  discrete  caseous  tubercles. 
On  the  right  side  the  glands  were  normal. 

Cervical  Glands. — A  lower  cervical  gland  on  the  left 
side,  the  size  of  a  thrush's  egg,  resembled  on  section  the 
left  prescapular;  the  left  upper  cervical  gland  contained 
two  hemp  seed-sized  caseous  tubercles;    other    cervical 


glands  on  the  left  side  were  normal.  On  the  right  side 
two  in  the  middle  of  the  neck  were  enlarged  to  the  size  of 
kidney  beans  ;  one  was  three-quarters  caseous  ;  the  other 
contained  a  pea-sized  caseous  nodule. 

A  gland  just  within  the  entrance  to  the  thorax  on  the 
left  side,  the  size  of  a  pigeon's  egg,  was  dense  yellow  and1 
caseous  practically  throughout. 

Thorax  : 

Lungs. — The  lungs  collapsed  only  partially  and 
were  congested  and  mottled  with  dark  red  angular 
patches  of  consolidation,  largest  and  most  numerous 
in  the  anterior  lobes. 

The  lung  parenchyma  contained  numerous  evenly 
distributed  nodules  ranging  in  size  from  2  mm.  up 
to  1  cm.  in  diameter  ;  these  on  section  were  yellow 
and  caseous  in  the  centre,  grey  around  the  margins, 
the  larger  ones  having  a  lobular  outline  ;  between  the 
nodules  there  were  a  few  scattered  tubercles  with 
caseous  centres  up  to  1  mm.  in  diameter. 

The  subpleural  nodules  projected  from  the 
surface  and  a  few  on  the  dorsal  mediastinal  surface 
were  mushroomed. 

On  the  ventral  surface  of  the  caudal  lobes  along 
the  lines  of  the  interlobular  septa  there  were  several 
clusters  of  flattened  grey  tubercles  with  yellow 
centres  bound  together  by  reddish  connective  tissue. 
The  Bronchial  and  Mediastinal  Glands — Were 
moderately  enlarged  and  together  weighed  5  ozs ;  on 
section  the  cortices  were  composed  throughout  of 
dense  yellow  easeated  tissue  showing  here  and  there 
foci  of  congestion  and  in  one  or  two  of  the  glands 
minute  islets  of  grey  translucent  tissue. 
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Pleura. — On  the  pleural  surface  of  the  diaphragm 
there  was  a  moderate  number  of  flattened  nodules, 
the  largest  2  mm.,  with  yellow  caseous  centres  ;  they 
occurred  chiefly  in  small  groups.  On  the  caval 
fold  of  pleura  there  were  several  patches  of  firm 
reddish  vegetations  and  a  few  discrete  tubercles. 
Along  the  margins  of  the  ribs  there  were  continuous 
rows  of  reddish  vegetations  containing  small  tubercles. 

Larynx. — Normal. 

Trachea. — The  mucous  membrane  in  the  anterior 
part  showed  a  few  congested  caseous  foci. 

Abdomen  : 

Omentum. — The  lymphatic  fringes  on  the  ventral 
surface  of  the  omentum  were  congested  and  slightly 
hypertrophied  and  contained  scattered  reddish 
tubercles,  the  largest  the  size  of  a  millet  seed,  some 
with  yellow  centres. 

Parietal  Peritoneum. — On  the  peritoneum  near  the 
margin  of  the  ribs  on  the  right  side  there  was  a  len- 
ticular nodule  5  mm.  in  diameter.  The  peritoneum 
covering  the  tendon  of  the  diaphragm  showed  two 
patches  of  soft  pinkish  connective  tissue  and  a  num- 
ber of  small  tubercles  running  parallel  to  the  fibres 
of  the  tendon. 

The  Spleen  weighed  4  ozs.  and  showed  on  section 
a  moderate  number  of  firm  yellow  caseous  nodules 
with  narrow  grey  margins  ranging  in  size  from  a  hemp 
seed  to  a  small  pea  (4  mm.)  ;  the  subcapsular  nodules 
caused  slight  projections  and  the  capsule  over  them 
was  slightly  thickened  and  adherent. 

The  Liver  showed  on  the  surface  moderately  numer- 
ous nodules  ;  a  few  of  these  were  raised  above  the 
surface  and  had  filmy  grey  margins,  the  largest  meas- 
uring about  5  mm.  in  diameter  ;  other  nodules  pro- 
jected only  slightly  or  were  dimly  seen  through  the 
capsule  ;  on  section  the  nodules  were  yellow  and 
caseous  and  had  narrow  grey  margins  ;  similar  nodules 
were  evenly  distributed  throughout  the  substance. 

Gall  Bladder. — Normal. 

The  Portal  Glands  were  enlarged,  indurated  and 
showed  on  section  irregular  yellow  caseous  patches 
surrounded    by    translucent    fibroid    tissue. 

Kidneys. — The  left  kidney  showed  in  the  cortex  a 
considerable  number  of  pale  grey  foci,  the  largest 
the  size  of  a  pin's  head ;  there  were  similar  foci  in  the 
right  kidney  and  also  one  or  two  larger  ones  with 
slightly   opaque  centres. 

The  Right  Suprarenal  Body  showed  in  the  cortex 
a  yellow  caseous  nodule  the  size  of  a  hemp  seed. 

Left  Suprarenal  Body. — Normal. 
Alimentary  Tract : 

Tongue,  Pharynx  and  Left  Tonsil. — Normal. 

The  Right  Tonsil  contained  one  softened  caseous 
nodule. 


Small  Intestine. — In  tin-  Lower  pari   <<i   t }  *  *  -  ileum 
there  were  numerous  oaseoua  nodule    ranging  up  to 
a  hemp  seed  in  size  the  majority  of  which  were  alcei 
ated  ;  the  rest  of  the  small  intestine  appeared  normal. 

Large  Intestine.-  Several  lymphoid  follicles  in  the 
large  intestine  were  enlarged  and  ulcerated,  and 
showed  in  the  centre  some  soft    caseoui    substance. 

Gastric  Glands. — Two  or  three  gastric  jd»nds  were 
enlarged  and  composed  of  translucent  grey  tissue 
mottled  with  yellow  caseous  patches' ;  others  contained 
discrete  caseous  nodules. 

Mesenteric  Glands. — The  glands  at  each  extremity 
of  the  mesentery  were  Blightly  enlarged  and  showed 
their  cortices  extensively  replaced  by  dense  yellow 
caseous  areas  ;  other  mesenteric  glands  contained 
discrete  caseating  nodules  of  various  sizes. 

Various  Lymphatic  Glands  : 

The  Cceliac  Glands  were  enlarged  and  showed  on 
section  yellow  caseous  areas  surrounded  by  trans- 
lucent fibroid  tissue. 

Lumbar  Glands. — One  lumbar  gland  showed  the 
whole  of  the  cortex  composed  of  grey  caseating  tissue  ; 
the  rest  contained  discrete  caseating  nodules. 

The  Left  Precrural  Gland  contained  a  hemp  seed 
sized  caseous  nodule  ;    the  other  was  normal. 

One  Pudic  Gland  contained  a  pea-sized  caseous 
nodule  ;     the  other  was  normal. 

Each  Popliteal  Gland  contained  a  hemp  seed  sized 
caseous  nodule. 

The  Right  Gluteal,  the  Left  Ischiatic,  the  Lef,  Iliac 
and  an  Ilio-Sacral  Gland  each  contained  two  or  three 
firm  yellow  caseous  nodules,  the  largest  4  mm.  in 
diameter. 

The  Right  Iliac,  the  Left  Gluteal  and  the  Right 
Ischiatic  Glands  were  normal. 

Axillary  Glands. — Normal. 

The  Left  Submaxillary  Gland  showed  a  yellow 
caseous  mass  replacing  nearly  half  the  substance 
and  a  group  of  small  caseous  tubercles. 

The  Right  Submaxillary  Gland  was  normal. 

The  Right  Retro -Pharyngeal  Gland  was  enlarged 
and  its  substance  extensively  replaced  by  large  yellow 
caseous  nodules. 

The  Left  Retro-Pharyngeal  Gland  contained  three 
caseous  nodules,  the  largest  the  size  of  a  pea.  Here 
and  there  a  hsemolymph  gland  was  seen  to  contain 
a  caseous  nodule. 

Eyes. — Normal. 

Testicles. — Normal. 
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CALF  422. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVI. 

Dose — 50  milligrammes. 

Date— June  5th,  1906. 

Weight— 2  qrs.  19  LL-. 

Died— July  19th,  1906.     44  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  June  5th,  1906. 

On  the  next  day  there  was  a  slight  subcutaneous  thicken- 
ing 1^  in.  in  diameter.  On  the  fourth  day  there  was  a 
slightly  raised  thickening  measuring  3  in.  by  If  in.  in 
superficial  area. 

On  June  16th,  11  days  after  inoculation,  there  was  a 
large  infiltrating  tumour  moulded  to  and  partly  sur- 
rounding a  large  prescapular  gland. 

On  June  26th,  three  weeks  after  inoculation,  the  tumour 
measured  6  in.  by  4  in.  and  between  1  and  2  in.  thick  ; 
no  change  as  yet  had  been  observed  in  the  general  health. 

On  July  4th,  1906,  31  days  after  inoculation,  the 
respirations  were  observed  to  be  a  little  increased  in 
frequency. 


On  July  6th,  1906,  the  respirations  were  definitely 
increased  and  the  calf  was  obviously  ill  (rough  coat,  de- 
pression, etc.).  It  gradually  got  worse  and  lost  flesh 
and  strength.  The  respirations  became  only  moderately 
increased  in  frequency  and  were  never  laboured. 

The  appetite  remained  good  until  towards  the  end  of 
the  experiment. 

Weight. 

There  was  a  gain  in  weight  of  1  lb.  in  the  first  20  day 
and  a  loss  of  13  lbs.  in  the  last  24. 
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POST-MORTEM  EXAMINATION. 

Condition. — Poor. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
somewhat  flattened  tumour  measuring  6  in.  by  4  in  by  If  in. 
in  greatest  thickness  ;  in  the  centre  of  the  external  surface 
there  was  a  deep  irregular  ulcer,  1£  in.  in  greatest  diameter, 
which  communicated  with  a  flattened  space  in  the  middle 
of  the  tumour  lined  with  soft  brownish  necrotic  material  ; 
on  section  the  tumour  was  found  to  be  composed  of  the 
usual  dense  yellow  caseo-necrotic  tissue,  adherent  to  the 
skin  and  infiltrating  the  muscles  ;  the  intact  skin  was 
congested  and  a  little  thickened  and  beset  with  small 
yellow  tubercles. 

The  Left  Prescapular  Gland  weighed  4  ozs.,  and  measured 
3£  in.  by  2 \  in.  by  If  in.  ;  on  section  the  greater  part 
of  the  cortex  was  composed  of  dense  pinkish  yellow  caseous 
tissue  whilst  the  rest  was  closely  beset  with  yellow  caseous 
tubercles  ;    the  capsule  of  the  gland  was  a  little  thickened. 

The  Right  Prescapular  Gland. — Not  enlarged,  contained 
a  number  of  caseous  nodules,  occurring  chiefly  in  groups. 

Prepectoral  Glands. — On  the  left  side  the  spherical 
gland  was  the  size  of  a  large  pea  and  showed  a  few  caseous 
foci  in  the  cortex  ;  the  reniform  gland  was  enlarged  ; 
one  part  of  the  cortex  was  firmer  than  normal  and  speckled 
with  caseous  points  ;  in  the  rest  of  the  gland  there  were  a 
few  discrete  caseous  nodules  ;  another  gland  near  the 
latter  was  slightly  enlarged  and  showed  a  few  early  caseous 
foci. 


The  Right  Prepectoral  Glands. — Contained  discrete 
caseous  nodules,  the  largest  the  size  of  a  hemp-seed. 

Cervical  Glands. — On  the  left  side  one  a  few  inches  from 
the  thorax,  1  cm.  in  greatest  diameter,  was  indurated  and 
showed  yellow  caseous  nodules  closely  set  around  the 
cortex ;  a  gland,  just  within  the  entrance  to  the  thorax, 
the  size  of  a  pheasant's  egg,  was  composed  practically 
throughout  of  dense  yellow  caseated  tissue  ;  the  upper 
cervical  gland  contained  three  caseous  nodules.  The 
glands  on  the  right  side  were  slightly  enlarged  ;  each  con- 
tained a  few  caseous  nodules,  similar  to  those  in  the  peri- 
pheral glands. 

Thorax  : 

The  Lungs. — Were  enlarged  and  mottled  on  the 
surface  with  irregular  dark  red  patches  of  consolida- 
tion ;  these  patches  were  most  numerous  in  the  left 
lung  and  caused  almost  complete  consolidation  of 
the  ventral  half  of  the  cephalic  and  the  antero- 
ventral  portion  of  the  caudal  lobes. 

The  parenchyma  of  the  lung  was  closely  and  evenly 
beset  with  yellow  caseous  tubercles,  ranging  in  size 
from  a  pin's  head  to  that  of  a  hemp-seed  ;  the  sub- 
pleural  tubercles,  except  on  the  the  dorsal  surface 
of  the  caudal  lobes,  caused  projections  from  the  sur- 
face. Scattered  about  the  substance  of  each  of  the 
lobes  were  solid  caseating  masses  occupying  a  part 
<  r  the  whole  oc  the  lobule. 
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The  Bronchial  and  Mediastinal  Glands. — Were  en- 
larged and  weighed  together  4  ozs.  ;  on  section  the 
cortices  were  composed  throughout  of  a  dense  grey 
translucent  tissue  closely  beset  with  small  irregular 
yellow  caseous  patches  (these  glands  resembled  the 
portal  and  coeliac  glands,  but  were  perhaps  a  little 
more  advanced  in  caseation). 

A  small  gland  in  the  ventral  mediastinal  fold  of 
pleura  near  the  apex  of  the  heart,  and  the  ventral 
mediastinal  glands,  contained  yellow  caseous  nodules 
tsimilar  to  those  in  the  peripheral  lymphatic  glands. 

Pleura. — The  fringes  along  the  margins  of  some 
of  the  ribs  were  congested  and  contained  small  grey 
tubercles  occurring  chiefly  in  clusters. 

The  pleura  covering  the  diaphragm  showed  a  few 
groups  of  small  tubercles. 

Heart. — Normal. 

Abdomen  : 

The  Omentum. — Showed  on  its  inferior  surface 
about  half-a-dozen  lenticular  nodules,  yellow  in  the 
centre,  ranging  in  size  from  a  pin's  head  to  a  wheat 
grain. 

Peritoneum. — Normal. 

The  Spleen. — ?  Enlarged,  weighed  about  6 h  ozs  ' 
there  were  no  tubercles  on  the  surface  ;  the  pulp 
contained  moderately  numerous  firm  yellow  caseous 
nodules  ranging  in  size  from  a  millet  to  a  hemp  seed. 

The  Liver. — Was  normal  in  general  appearance  ; 
on  the  surface  sparsely  scattered  caseating  tubercles 
were  seen  varying  in  size  from  a  mere  point  up  to 
that  of  a  millet  seed ;  the  larger  tubercles  were 
slightly  raised  above  the  surface  and  some  had 
filmy  grey  margins ;  on  section  small  caseous 
tubercles  up  to  a  pin  head  in  size  were  very  sparsely 
scattered  throughout  the  substance. 

Gall-bladder. — Normal. 

The  Portal  Glands. — Were  considerably  enlarged 
and  showed  on  section  the  cortices  closely  beset  with 
irregular  yellow  caseous  nodules  embedded  in  a 
firm  grey  translucent  matrix. 

Kidneys. — Each  kidney  showed  in  the  cortex 
fcpirsely  scattered  caseous  tubercles,  with  grey 
margins,  the  largest  a  little  larger  than  a  millet  seed; 
the  larger  ones  were  elongated  in  a  radial  direction. 


The  Right  Suprarenal  Body. — Contained  on^ 
opaque  yellow  miliary  tubercle. 

The  Left  Suprarenal  Body. — Was  normal. 

Tonsils. — The  left  tonsil  contained  one  caseous  nodule  ; 
none  seen  in  the  right. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

The  Thymus. — Contained  a  millet  seed-sized  caBeous 
tubercle. 

Small  Intestine. — In  the  long  Peyer?S  patch  there  were 
fairly  numerous  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed;  in  the  rest  of  the  intestine  tubercles  wen- 
very  sparsely  scattered. 

Large  Intestine. — Normal. 

Eyes. — Normal. 

Testicles.  — Normal. 

Various  Lymphatic  Glands  : 

The  Submaxillary,  Retro-pluiryngeal,  Parotid  and 
Mastoid  Glands. — Were  slightly  enlarged  and  con- 
tained numerous  irregular  firm  yellow  caseous 
nodules  up  to  4  mm.  in  diameter. 

Axillary  Glands. — The  right  contained  several  caseous 
nodules  ;  in  the  left  there  was  only  one. 

Cadiac  Glands. — One  cceliac  gland  was  very  large 
and  on  section  resembled  the  portal  glands ;  a 
smaller  gland  showed  yellow  caseous  noduies  be- 
coming confluent. 

The  Renal  and  Lumbar  Glands. — Were  enlarged 
and  closely  beset  with  yellow  caseous  nodules. 

The  Iliac,  Ilio-Sacral,  Precrural,  Pudic,  Popliteal 
and  Gluteal  Glands. — Showed  a  varying  number  of 
discrete  yellow  caseous  nodules,  irregular  in  outline, 
ranging  up  to  2  and  3  mm.  in  diameter. 

The  Mesenteric  Glands. — Contained  similar  caseous 
nodules,  in  several  aggregated  together  to  form 
larger  nodules ;  the  gastric,  ileo-colic  and  colic 
glands  resembled  the  mesenteric. 

Ischiatic  Glands. — Normal. 

Microscopical  Examination  (Smear  Preparations). 
Small  Intestine. — Numerous  tubercle  bacilli. 
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RHESUS  MONKEY  148. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B«  XXVT. 

Date -June  6th,  1006. 

Dose— 1"  milligramme-. 

Weight  at  Death  -1.400  grammes. 

Died — July  11th,  1906.     35  days  after  inoculation. 


( '/illicit/  History. 

The  monkey  was  inoculated  subcutaneously  over  the 
right  scapula. 

A  prominent  hemispherical  swelling  developed,  the  skin 
over  which  soon  broke  down. 

On  June  26th,  1906,  20  days  after  inoculation,  there 
was  a  flat  slightly  raised  thickening  2  in.  by  lh  in.  the  skin 
in  the  centre  of  which  showed  a  deep  ulcer  with  hemorrhagic 
margins  and  floor  covered  with  caseo-pus.  The  right 
axillary  glands  were  much  enlarged. 

The  monkey  became  ill  about  July  3rd,  1906  ;  the 
coat  was  rough  and  the  animal  was  quieter;  he  gradu- 
ally got  worse  and  lost  appetite  and  flesh,  but  not  to  any 
marked  extent ;  during  the  last  few  days  of  life  the  eye- 
lids were  cedematous  ;  the  respirations  were  never 
appreciably  increased  in  frequency. 

POST-MORTEM  EXAMINATION. 
Body. — In  poor  condition. 

Local  Lesion. — Over  the  lower.part  of  the  right  scapula 
there  was  a  circular  ulcer,  1  in.  in  diameter,  the  floor 
of  which  was  covered  with  dried  caseo-pus  ;  the  ulcer 
was  surrounded  by  a  slightly  raised  zone  one  third  of  an 
inch  in  diameter  ;  on  radial  section  the  tissues  underneath 
the  raised  zone  were  found  to  be  caseous  and  softened  to- 
wards the  ulcer  ;  the  edges  of  the  ulcer  were  thinned,  in- 
verted and  undermined  ;  on  removal  of  the  caseous  scab 
the  floor  was  found  to  be  granular  and  covered  with  soft 
caseo-pus  ;  the  base  was  composed  of  fibroid  muscular 
tissue,  J  in.  in  greatest  thickness,  beset  with  yellow  caseous 
nodules. 

Axillary  Glands. — In  the  right  axilla  there  was  an 
irregular  mass  of  enlarged  glands  measuring  roughly  2  in. 
by  1  in.  by  J  in.  ;  on  section  the  glands  composing  the 
group  were  yellow  and  caseous  throughout  and  beginning 
to  soften  around  the  periphery  ;  the  capsules  were  thick- 
ened and  adherent  together.  On  the  left  side  the  glands 
were  not  apparently  enlarged  ;  two  contained  each  one 
firm  yellowish  white  caseous  tubercle,  the  size  of  a  millet- 
seed. 

Cervical  Glands. — Between  the  outer  part  of  the  right 
clavicle  and  the  trapezius  there  was  a  series  of  three  glands, 
the  largest  1  cm.  in  greatest  diameter  ;  the  latter  was  com- 
posed throughout  of  soft  yellow  caseous  substance  ; 
the  other  two  were  caseous  almost  throughout ;  a  few 
small  glands  around  these  contained  a  few  discrete 
caseous  tubercles. 

A  gland  behind  the  outer  part  of  the  left  clavicle  con- 
tained a  millet  seed-sized  easeous  tubercle.  Other 
cervical  glands  were  normal. 

Thorax : 

The  Lungs. — Were  normally  crepitant  ;  the  right 
lower  lobe  contained  four  shotty  tubercles,  ranging 
in  size  from  a  pin's  head  to  that  of  a  millet  seed,  with 
•  ;,seous  centres  and  grey  margins  ;  in  the  right, 
middle,  and  right  upper  lobes  no  tubercles  were  seen; 
there  was  one  tubercle  in  the  left  upper  lobe  and  two 
tubercles  in  the  left  caudal. 

The  Bronchial  Glands. — Appeared  normal. 

Heart.  There  was  a  slight  excess  of  fluid  in  the 
pericardial  sac  ;   heart,  muscle  and  valves,  normal. 

Vertebral  Glands. — One  in  the    eighth   intercostal 

space  on  the  right  side,  the  size  of  a  split  pea,  was 
caseous  throughout  ;  a  smaller  gland  in  a  neigh- 
bouring space  contained  a  millet  seed-sized  caseous 
tubercle. 

On  the  left  side  a  gland  in  the  ninth  space  showed 
a  few  minute  caseous  point  , 


A  gland  behind  the  manubrium  sterni  contained 
a  minute  caseous  tubercle. 

Abdomen  : 

The  Peritoneal  Cavity  contained  a  small  quantity 
of  clear  fluid. 

The  Omentum  showed  fairly  numerous  discrete 
tubercles,  varying  in  size  up  to  that  of  a  small  pin's 
head  ;  the  larger  ones  were  pearly  white  ;  the  smaller 
ones  glassy  or  slightly  opaque  in  the  centre. 

The  Spleen  was  enlarged  (2^  in.  by  1J  in.  by  f  in.), 
and  was  slightly  adherent  to  the  peritoneum  covering 
the  left  kidney  ;  it  showed  on  the  surface  under  the 
capsule  numerous  yellowish  white  nodules,  which 
projected  from  the  surface  ;  on  section  the  pulp  was 
packed  with  caseous  nodules,  varying  in  size  up  to 
7  or  8  mm.  in  diameter  ;  the  latter  were  softened 
and  appeared  to  be  composed  of  several  smaller 
nodules  which  had  fused  together. 

One  Splenic  Lymphatic  Gland. — Contained  a 
pinhead- sized  caseous  tubercle. 

The  Liver. — Was  enlarged,  pale  and  very  closely 
beset  with  firm  opaque  whitish  tubercles  ranging  in 
size  from  a  point  just  visible  to  the  eye  up  to  about 
2  mm.  in  diameter. 

The  Portal  Gland. — Was  much  enlarged  and  closely 
beset  with  soft  yellow  coalescing  caseous  nodules, 
the  largest  the  size  of  a  hemp  seed. 

Two  Coeliac  Glands. — Were  moderately  enlarged 
and  contained  similar  nodules. 

The  Kidneys.— Were  very  pale  and  speckled  with 
petechial  hemorrhages  :  they  showed  in  the  cortex, 
on  the  surface  as  well  as  on  section,  opaque  whitish 
caseous  tubercles  ranging  in  size  from  a  mere  point 
up  to  1*5  mm.  in  diameter.  In  the  right  kidney  there 
were  two  rather  larger  nodules,  one  of  which  was 
elongated  in  a  radial  direction. 

Suprarenal  Bodies. — Normal. 

Stomach  and  Intestines. — Normal. 

Gastric  Glands. — A  gland  in  the  lesser  curvature  of  the 
stomach  contained  three  caseous  pinhead-sized  tubercles 

Mesenteric  Glands. — Not  apparently  enlarged,  contained 
three  soft  caseous  nodules  ranging  in  size  from  a  millet  to 
a  hemp  seed. 

The  Ileo-colic  and  Colic  Glands. — Were  normal. 

The  Left  Iliac  Gland. — Contained  a  caseous  nodule  the 
size  of  a  hemp  seed. 

The  Rigid  Iliac,  Ileo-sacral  and  Lumbar  Glands. — Were 
normal. 

The  Right  Pharyngeal  Gland. — Contained  a  pin-head- 
sized  caseous  tubercle. 

The  Right  Parotid  Lymphatic  Gland. — Contained  a  soft 
easeous  uodule  the  size  of  a  hemp  seed. 

The  Left  Pharyngeal,  Left  Parotid  and  Bight  and  Left 
Submaxillary  and  Submental  Glands. — Were  normal. 

The.  Left  Precrural  Gland. — Contained  a  soft  caseous 
tubercle  the  size  of  a  millet  seed.  The  right  precrural  and 
inguinal  glands  were  normal. 

Testicles. — Normal. 

Brain. — There  was  an  effusion  of  blood  under  the  pia 
mater  covering  the  left  parietal  lobe  ;  the  substance 
of  the  brain  was  normal. 

Microscopical  Examination  {Smear  Preparation). 

Kidney  Tubercle.— Moderate  number  of  tubercle  bacilli. 
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RHESUS  MONKEY  146. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Vims  U.   XXVI. 

Date— June  6th,  1906. 

Dose — 1*0  milligramme. 

Weight  at  Death— 1,540  grammes. 

Died — July  21st,  1906.     45  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 

Body. — In  poor  condition. 

Local  Lesion. — On  the  right  scapula  there  was  an 
irregular  ulcer,  about  1  in.  in  greatest  diameter,  with 
thinned  undermined  margins  coated  with  dried  blood- 
stained discharge,  and  with  caseous  hsemorrhagic  floor  and 
fibroid  base  closely  studded  with  yellow  caseous  tubercles 
each  about  the  size  of  a  millet -seed. 

Axillary  Glands. — In  the  right  axilla  there  was  a  group 
of  half-a-dozen  glands,  the  largest  the  size  of  a  kidney 
bean ;  five  of  the  glands  were  composed  throughout 
of  yellow  caseous  substance,  in  some  partially  converted 
into  caseo-pus  ;  the  sixth  gland,  the  smallest,  was  caseous 
around  the  cortex  only. 

One  of  the  glands  in  the  left  axilla  contained  a  soft 
caseous  tubercle,  the  size  of  a  pin's-head. 

Cervical  Glands. — In  the  right  posterior  triangle  under 
the  trapezius  there  was  a  gland,  1  cm.  in  diameter,  caseous 
and  softened  throughout ;  three  smaller  glands,  internal 
to  the  latter,  behind  the  clavicle,  were  partly  caseous. 

Other  cervical  glands  on  this  side,  as  well  as  those  on 
the  left,  were  normal. 

One  left  submaxillary  gland  and  two  glands  on  the  left 
parotid  salivary  gland  contained  each  a  caseous  and 
softened  tubercle  the  size  of  a  millet-seed. 

The  corresponding  glands  on  the  right  side  and  the 
retro-pharyngeal  glands  were  normal. 

Thorax : 

The  right  pleural  cavity  contained  a  quantity 
of  clear  serous  fluid. 

Lungs. — The  right  lower  lobe  was  lightly  adherent 
to  the  chest  wall  and  was  covered  on  its  dorsal 
surface  with  a  layer  of  organised  fibrin  which 
readily  peeled  off  ;  the  left  lower  lobe  was  slightly 
adherent  on  its  dorsal  surface. 

The  right  middle  lobe  was  almost  completely 
collapsed  ;  the  other  lobes  on  this  side  showed  small 
dark-red  patches  of  collapse.  The  lobes  on  the  left 
side  were  crepitant. 

Both  lungs  contained  fairly  numerous  firm  caseous 
nodules,  with  narrow  grey  margins,ranging  in  size 
from  a  pin's  head  to  that  of  a  pea  ;  the  larger  ones 
were  somewhat  irregular  in  outline,  the  subpleural 
ones  projecting  from  the  surface. 

The  Bronchial  Glands. — Were  slightly  enlarged  ; 
one  on  the  right  side  was  caseous  almost  throughout ; 
the  others  contained  discrete  caseous  nodules. 

The  Pericardium. — Contained  an  excess  of  clear 
fluid. 

Heart. — Normal. 

Vertebral  Glands. — One  of  the  mid  vertebral  glands 
on  the  right  side  was  enlarged  and  caseous ;  another 
in  a  neighbouring  space  showed  a  minute  caseous 
focus. 

Pleura. — There  were  no  tubercles  on  the  pleura. 

Abdomen  : 

The  Peritoneal  Cavity  contained  a  quantity  of 
yellow  serous  fluid. 

The  Omentum.  —  Showed  numerous  discrete 
tubercles  ranging  in  size  from  a  point  just  visible 
to  the  eye  up  to  that  rxf  a  millet  seed  ;     the  larger 


tubercles  were  opaque  and  oaseotu  throughout  ; 
the  medium-sized  ones  were  caseous  in  the  centra  ; 
the  smaller  ones  were  transparent  or  translucent. 
There  was  one  millet  seed  sized  caseous  tubercle  on 
the  mesentery. 

The  Meso  Colon  showed  three  or  four  oaeeotu 
tubercles  besides  a  number  of  minute  grey  granules. 

The  Parietal  Peritoneum  on  the  right  side  where 
in  contact  with  the  liver  showed  a  number  of  miliary 
caseous  tubercles. 

The  Spleen. — Was  enlarged  (2J  in.  by  1  in.  by  J  in.) 
and  nodular  on  the  surface  ;  on  section  the  pulp  was 
very  closely  beset  with  yellow  caseous  nodules,  ranging 
in  size  from  a  millet  seed  to  that  of  a  large  pea  ;  the 
larger  nodules  were  distinctly  softened  in  the  centre. 

Three  small  glands  in  the  gastro-splenic  om<  ntum 
contained  discrete  caseous  tubercles,  largest  1  mm. 
in  diameter. 

The  Liver. — Was  enlarged,  pale  and  adherent  to 
the  wall  of  the  abdomen  by  more  or  less  recent  ad- 
hesions ;  the  substance  was  crowded  with  tubercles 
and  nodules  of  all  sizes  up  to  that  of  a  pea  ;  the 
majority  of  these  were  firm,  opaque,  white,  and 
caseous  ;  some  of  the  larger  nodules,  however,  were 
softened  and  in  several  instances  filled  with  a  greenish 
mucoid  substance,  whilst  the  smaller  foci  were  greyish  - 
white  and  translucent. 

On  the  capsule  of  the  liver  there  were  numerous 
small  pearly  tubercles. 

The  Portal  Gland  and  several  glands  around  the 
head  of  the  pancreas  were  enlarged  and  advanced 
in  caseation. 

Some  smaller  glands  along  the  upper  border  of  the 
pancreas  contained  discrete  miliary  caseous  tubercles. 

Kidneys. — In  the  cortex  of  the  right  kidney  there 
were  about  a  dozen  caseous  tubercles  ranging  in  size 
from  0*5  to  2  mm.  in  diameter.  The  left  kidney 
tained  similar  tubercles  ranging  up  to  2 '5  mm. 

Suprarenal  Bodies. — Normal. 

Tongue,    Pharynx,    Tonsils,    Larynx,    and    Trachea. — 
Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestine  showed  several  small  ulcers  with  thickened  base 
and  margine. 

Mesenteric  Glands. — Not  obviously  enlarged,  contained 
a  few  caseous  nodules  ranging  in  size  from  a  millet  to  a 
hemp  seed. 

Colic  Glands. — Two  contained  each  a  millet-seed-sized 
caseous  tubercle,  and  another  showed  a  minute  caseous 
focus. 

Lumbar  Glands. — One  on  the  right  side  had  its  sub- 
stance almost  completely  replaced  by  caseous  nodules  ; 
in  one  on  the  left  side  there  was  a  millet  seed  sized  case  tus 
tubercle. 

Iliac  Glands. — Normal. 

The  Right  Inguinal  Glands  contained  two  soft, 
yellowish-white  caseous  nodules,  the  largest  the  size  of  a 
hemp-seed. 

An  Inguinal  Gland  on  the  left  side  contained  three 
caseous  nodules. 
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RHESUS  MONKEY  144. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVI. 

Dose — 0-l   milligramme. 

Date — Tunc  6th,   1006. 

"Weight  at  Death— 1,770  grammes. 

Killed     When  very  ill,  August  1st,  1000.     56  days  after  inoculation. 


POST  MORTEM  EXAMINATION. 

Ct  ndition. — Fair  ;  there  was  well-marked  oedema  of 
Hie  subcutaneous  tissues  along  the  mid-line  of  the  ab- 
dominal wall. 

Local  Lesion. — On  the  right  scapula  there  was  a  tuber- 
culous ulcer  measuring  1J  in.  by  J  in.,  with  irregular 
undermined  margins  and  thin  fibroid  base  ;  the  floor  of 
the  ulcer  was  formed  by  pinkish  granulation  tissue  and 
showed  under  the  skin  around  the  margins  some  soft 
caseous  substance.  In  the  subcutaneous  tissues  close  to 
the  inferior  margin  of  the  ulcer  there  was  a  small  flattened 
fibroid  patch  closely  beset  with  caseous  nodules,  the 
largest   the  size  of  a  hemp-seed. 

Axillary  Glands. — The  glands  on  the  right  side  were 
much  enlarged  and  on  section  composed  of  yellowish 
white  caseous  substance,  in  two  of  the  glands  beginning 
to  soften  around  the  periphery.  The  capsules  of  the 
glands  were  thickened  and  adherent  together. 

On  the  left  side  one  axillary  gland  contained  two  minute 
caseous  tubercles  ;  another  contained  a  soft  caseous 
nodule  the  size  of  a  hemp-seed  ;  the  rest  were  normal. 

Cervical  Glands. — Those  on  the  right  side  appeared 
normal.  On  the  left  side  one  in  the  middle  of  the  neck 
contained  a  caseous  nodule  the  size  of  a  hemp-seed. 

A  Submaxillary  Gland. — On  the  right  side  contained  a 
similar  but  slightly  smaller  nodule.  Other  glands  in  the 
neck  were  normal. 

Inguinal  Glands. — Two  on  the  left  side  showed  each  an 
opaque  white  miliary  caseous  tubercle  ;  those  on  the  ria;ht 
side  were  normal. 


-Was    filled    with    clear 


Abdomen  : 

The    Abdominal    Cavity. 
serous  fluid. 

The  Omentum. — Contained  numerous  tubercles 
varying  in  size  from  a  mere  point  up  to  that  of  a 
millet  seed  ;  the  larger  tubercles  were  entirely 
caseous  ;  the  medium-sized  ones  caseous  in  the 
centre,  the  smaller  ones  quite  transparent. 

There  were  several  yellow  caseous  tubercles  on 
the  peritoneal  surface  of  the  diaphragm,  a  few  on  the 
mesocolon  and  one  in  the  right  lumbar  region. 

The  Spleen. — Was  much  enlarged,  measuring  2  J  in. 
by  If  in.  by  1  in.,  and  was  firmly  adherent  to  the  wall 
of  the  abdomen  just  above  the  right  kidney  ;  project- 
ing from  the  surface  were  numerous  yellow  nodules; 
between  these  nodules  the  capsule  showed  numerous 
flattened  tubercles,  which  along  the  superior  margin 
and  around  the  upper  extremity  formed  a  continuous 
layer.  On  section  the  pulp  was  found  to  be  closely 
filled  with  yellow  caseous  nodules,  ranging  in  size 
from  2  up  to  about  8  mm.  in  diameter,  which  at  the 
upper  extremity  completely  replaced  the  spleen 
pulp.  All  the  nodules  were  softened  in  the  centre 
the  larger  ones  being  purulent. 

Some  small  glands  in  the  hilum  of  the  spleen 
contained  caseous  nodules. 

Liver. — The  liver  was  enlarged  and  adherent  in 
several  places  to  the  diaphragm  ;  the  substance 
showed  numerous  yellowish  white  caseous  nodules 
ranging  in  size  from  a  pin's  head  to  that  of  a  hemp- 
seed  and  tending  to  occur  in  small  groups  ;  there 
were  besides  extremely  numerous  greyish-white  foci 
varying  from  0* 5  mm.  to  a  point  just  visible  to  the 
naked  eye;  in  one  loin-  just  under  the  capsule  there 
was  an  irregular  caseous  patofa  measuring  1  in.  by 
J  in.  by  \  in. 

The  Portal  and  Codiac  Glands.     Were  enlarged  and 
showed  their  corti<  es  extensively  replaced  by  softened 
■in-  n  >  tales. 


Kidneys. — The  left  kidney  showed  in  the  cortex 
fairly  numerous  opaque  whitish  tubercles  the  largest 
the  size  of  a  pin's  head.  The  right  kidney  contained 
similar  tubercles  and  one  rather  larger  one  the  size 
of  a  millet-seed. 

Suprarenal  Bodies. — Normal. 

Thorax : 

There  was  a  slight  excess  of  fluid  in  each  pleural 
cavity. 

Lungs. — The  lungs  collapsed  normally  ;  the  left 
caudal  lobe  showed  a  few  fibrous  adhesions  to  the 
diaphragm  ;  the  right  was  free  from  adhesions. 
The  parenchyma  of  the  lungs  contained  a  moderate 
number  of  evenly  distributed  nodules  ranging  in  size 
from  a  millet  to  a  hemp  seed  ;  the  nodules  were  firm 
and  caseous  and  had  grey  translucent  margins.  In 
the  thin  ventral  margin  of  the  right,  lobes  and  the 
ventral  tip  of  the  left  cephalic  there  were  some  small 
irregular  patches  of  collapse. 

Bronchial  Glands. — A  left  bronchial  gland,  slightlv 
enlarged,  contained  half-a-dozen  caseous  nodules 
ranging  in  size  from  a  pin's  head  to  that  of  a  hemp 
seed.  One  on  the  right  side  contained  a  pin-head - 
sized  caseous  tubercle. 

One  Intertracheo-Bronchial  Gland. — Contained  a 
millet  seed  sized  caseous  tubercle  ;  the  rest  wer v 
normal. 

Mediastinal  Glands. — In  the  dorsal  mediastinal 
fold  of  p'eura,  near  the  latter  glands  there  were  two 
glands,  one  1  cm.  in  diameter,  the  other  the  size  of 
a  hemp  seed,  both  of  which  were  caseous  throughout. 

On  the  last  dorsal  vertebrae  near  the  diaphragrm 
there  was  a  slightly  enlarged  gland  showing  a  number 
of  caseous  foci. 

Vertebral  Glands. — In  the  eighth  space  near  the 
vertebral  column  on  the  right  side  there  was  a  caseous 
and  softened  gland  nearly  1  cm.  in  diameter  ;  in  the 
ninth  space  there  was  a  similar  but  smaller  gland  ;  in 
the  tenth  there  was  a  slightly  enlarged  gland  beset 
with  miliary  caseous  tubercles.  A  slightly  enlarged 
gland  in  the  tenth  space  on  the  left  side  contained  a 
few  caseous  foci. 

Pleura. — There  were  no  tubercles  on  the  costal 
pleura  ;  on  the  diaphragmatic  pleura  around  the 
margin  of  the  tendon  there  were  about  ten  yellow 
caseous  tubercles,  the  largest  a  little  larger  than  a 
millet  seed. 

Under  the  pleura  in  the  middle  of  the  eighth  right 
intercostal  space  there  was  a  millet  seed  sized  caseous 
tubercle. 

Heart. — There  was  a  slight  excess  of  fluid  in  the 
pericardial  sac.     Heart,  muscle  and  valves  normal. 
Tongue,  Pharynx  and  Tonsils. — Normal. 
Intestines. — Normal. 

Gastric  Glands.— A  gland  just  above  the  pylorus,  the 
size  of  a  large  pea,  was  caseous  throughout ;  a  small  gland 
in  the  lesser  curvature  was  partly  caseous. 

Mesenteric,  Ileo-Colic  and  Colic  Glands. — Normal. 
The  Lumbar  Glands. — Were  enlarged  ;    one  pea-sized 
one  was  caseous  throughout ;    the  others  showed  soft 
caseous  nodules  around  the  cortex. 

Iliac,  Glands.— One  on  the  left  side  contained  two  pin- 
head  sized  caseous  tuberclos  ;   the  others  were  normal. 
Brain  ami  Meninges. — Normal. 
Uterus  and  Ovaries. — Normal. 

Microscopical     Examination.     (Smear    Preparation.) 
Caseous  Patch  in  Liver. — A  few  tubercle  bacilli. 
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RHESUS  MONKEY  142. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXVI. 
Date— June  6th,  1906. 
Dose — 0*001   milligramme. 
Weight  at  Death — 1,540  grammes. 
Died — July  21st,  1906.     45  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 
Body. — In  poor  condition. 

Local  Lesion. — On  the  right  scapula  there  was  a  tumour, 
lenticular  in  outline,  measuring  1J  in.  by  1£  in.  by  about 
\  in.  in  greatest  thickness,  composed  of  yellow  caseous  sub- 
stance softened  towards  the  centre.  The  skin  over  the 
■central  part  of  the  tumour  was  necrotic  and  ulcerated 
and  covered  with  dried  caseo-pus. 

Axillary  Glands. — In  the  right  axilla  there  were  two 
masses,  the  largest  the  size  of  a  broad  bean,  composed 
•of  two  or  three  glands  fused  together,  which  on  section 
were  found  to  be  caseous  and  softened  practically  through- 
out ;  a  smaller  separate  gland  showed  an  irregular 
•caseous  nodule  and  several  caseous  foci.  Two  glands 
in  the  left  axilla  contained  each  a  miliary  soft  caseous 
tubercle. 

Cervical  Glands. — Behind  the  outer  part  of  the  right 
clavicle  there  was  a  series  of  four  enlarged  glands,  the 
largest  jl  cm.  in  diameter  ;  on  section  three  of  the  glands 
were  caseous  and  softened  throughout ;  the  fourth, 
placed  most  internally,  was  beset  with  small  caseous 
tubercles. 

Of  the  glands  in  the  posterior  triangle  on  the  left 
side  one  contained  a  single  soft  caseous  tubercle  the  size 
of  a  millet  seed. 

The  other  cervical  glands  were  normal. 

Thorax  : 

Each  pleural  cavity  contained  a  small  quantity 
of  clear  fluid.     The  pleura  was  normal. 

The  Lungs. — Were  pinkish  and  crepitant  and  free 
from  adhesions  ;  they  contained  sparsely  scattered 
shotty  tubercles,  up  to  a  millet  seed  in  size  ;  the 
larger  ones  were  opaque  and  white ;  the  smaller 
ones  grey  with  opaque  centres. 

Bronchial  Glands. — One  intertracheo-bronchial 
gland  on  the  left  side,  the  size  of  a  French  bean,  was 
caseous  throughout.  The  other  bronchial  glands, 
not  apparently  enlarged,  contained  each  one  or  two 
small  caseous  nodules. 

Heart. — The  pericardial  sac  contained  a  slight 
excess  of  fluid.     Heart  muscle  and  valves  normal. 

Sternal  Glands. — The  right  sternal  gland  contained 
a  millet  seed-sized  caseous  tubercle.  The  left  was 
normal. 

Vertebral  Glands. — Two  on  the  right  side  in  the  middle 
.nleroostal  spaces,  the  size  of  split  peas,  were  caseous 
ithroushout. 


Abdomen  : 

The  Peritoneal  Cavity. — Contained  a  large  amount 
of  clear  serous  fluid. 

The  Omentum. — Showed  a  few  scattered  caseous 
tubercles,  the  largest  the  size  of  a  millet  seed. 

The  Parietal  Peritoneum.— Showed  several  small 
patches  of  haemorrhage  ;  there  were  no  tubercleB. 

The  Spleen. — Was  closely  and  evenly  beset  with 
opaque  yellowish  white  caseous  nodules,  ranging 
in  size  from  1  to  about  3  mm.  in  diameter,  the  larger 
of  which  were  softened  in  the  centre. 

One  Splenic  Lymphatic  Gland. — Was  slightly  en- 
larged and  showed  caseous  nodules  around  the 
cortex. 

The  Liver. — Was  adherent  to  the  parietal  peri- 
toneum by  recent  fibrin.  The  substance  of  the 
liver  was  paler  than  normal  and  contained  numerous 
caseous  tubercles  ranging  in  size  from  a  mere  point  to 
that  of  a  hemp  seed ;  the  larger  tubercles  were 
distinctly  yellow  in  the  centre. 

Around  the  head  of  the  pancreas  there  were 
several  enlarged  glands  which  were  caseous  through- 
out and  beginning  to  soften. 

Kidneys. — In  the  right  kidney  there  were  three 
caseous  tubercles  the  largest  the  size  of  a  pin's 
head  ;  the  left  kidney  appeared  normal. 

Suprarenal  Bodies. — Normal. 

Tongue,  Tonsils,  Pharynx,  Larynx  and  Trachea. — 
Normal. 

Intestines. — Normal. 

The  Mesenteric  Glands. — Contained  three  or  four 
caseous  nodules  the  largest  2  mm.  in  diameter. 

There  was  a  caseous  nodule  in  an  ileo-colic  gland. 

Colic  Glands  and  Iliac  Glands. — Normal. 

The  Lumbar  Glands. — On  the  right  side  were  enlarged, 
fused  together  and  caseous  throughout ;  one  on  the  left 
side  contained  two  miliary  caseous  tubercles. 

Ilio-sacral  Glands. — Two  contained  small  caseous 
nodules. 

The  Left  Retro-Pharyngeal  Gland. — Contained  a  small 
caseous  tubercle.  The  right  retro-pharyngeal  gland, 
the  submaxillary  and  parotid  glands  were  normal. 

Two  Right  Inguinal  Glands.— Contained  each  a  caseous 
nodule  a  little  larger  than  a  millet  seed. 

The  Left  Inguinal  Glands. — Were  normal. 

Brain  and  Meninges. — Normal. 
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VIRUS   B   XXVII. 

September  1,  1905. 


DIAPHRAGM. 


The  specimens  were  taken  from  a  calf  about  four  months  old  which  was  considered  by  Mr. 
King  to  be  suffering  from  congenital  tuberculosis. 

The  peritoneal  surface  of  the  diaphragm  was  covered  with  firm  flattened  growths  8  to  9  mm. 
thick,  composed  of  dense  translucent  tissue,  showing  in  the  centre  yellow  gritty  foci. 

There  were  numerous  small  "  perlsuchV  growths  on  the  surface  of  the  spleen  and  a  few  grey 
miliary  tubercles  in  the  pulp,  some  with  opaque  centres. 

The  lung  substance  and  the  liver  substance  were  normal ;  each  showed  on  the  surface  growths 
similar  to  those  on  the  diaphragm.  An  enlarged  mediastinal  gland  was  beset  in  the 
cortex  with  small  irregular  yellow  gritty  foci. 

An  iliac  gland  was  normal. 
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CULTURE  INOCULATIONS. 


VIRUS    B    XXVII. 

(September  1,  1905.) 
DIAPHRAGM. 


RABBITS. 

Inoculated  on  October  26,  1905,  with  culture  derived  from  the  original  material. 

The  culture  used  was  the  4th  generation  ;  21  days  old. 

The  total  age  of  culture  was  56  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

:,oi   - 

01  mg. 

Intravenous 

D.  20  days 

G.T. 

49!*   - 

It)  mg. 

Intraperitoneal 

D.  21     „ 

G.T. 

500    - 

ro  mg. 

Intraperitoneal 

D.  18     „ 

G.T. 

:.04    - 

01  mg. 

Intraperitoneal 

D.  27     „ 

G.T. 

502    - 

001  mg. 

Intraperitoneal 

D.  65     ,. 

G.T. 

503 

1 T)  mg. 

Subcutaneous 

D.  114  „ 

G.T. 

No  Calves  were  inoculated  with  this  virus. 


77. 
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VIRUS   B   XXVIII. 


January  15,  1906. 


BUTCHER'S  MEAT. 


The  material,  a  tuberculous  lymphatic  gland,  was  taken  from  a  mass  of  fat  supplied  with  a 
joint  of  beef  to  one  of  the  laboratory  assistants.  Two  tuberculous  glands  were  found  in  the 
fat ;  one  contained  a  small  calcareous  tubercle';  the  other  some  rather  larger  calcareous 
nodules ;  the  culture  used  for  experiment  was  raised  from  the  former. 
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PIG  156. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 

Dose — 10  milligrammes. 

Date— June  1st.  15)06 

Initial  Weight—  36  lbs.     Final  weight,  49  Lbs. 

Killed— August  21st.   1906.     81  days  after  inoculation.      - 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  skin  of  the  abdomen  on  the 
right  side  there  was  an  irregular  superficial  dry 
ulcer  1  in.  by  f  in.  ;  on  section  the  subcutan- 
eous tissues  showed  a  thin  patch  of  fibrous  tissue, 
about  2  in.  in  greatest  diameter,  closely  beset  with 
caseous  tubercles,  some  just  perceptibly  gritty,  the  largest 
the  size  of  a  millet-seed  ;  there  were  besides  two  or  three 
small  caseous  nodules  ;  extending  from  this  patch  in  a 
direction  towards  the  right  precrural  gland  there  was  a 
thickened  lymphatic  vessel  the  lumen  of  which  was  patent 
and  surrounded  by  pinkish  tissue.  In  the  subcutaneous 
tissues  between  the  local  lesion  and  the  inguinal  glands 
there  was  a  caseous  nodule,  the  size  of  a  small  bean,  with 
a  fibrous  capsule ;  the  caseous  substance  was  firm, 
slightly  gritty  and  could  be  readily  shelled  from  its 
capsule. 

Superficial  Inguinal  Glands. — On  the  right  side  the  one 
nearest  the  lesion,  not  apparently  enlarged,  showed  an 
irregular  caseous  nodule  about  the  size  of  a  pea  and   a 
few  irregular  discrete  caseous  tubercles.     A  rather  larger 
gland  more  posterior  showed  about   half   the  substance 
replaced  by  a  dense  yellow  caseous  and  slightly  gritty 
mass.     Two  other  glands  in  this  group  were  normal. 
The  glands  on  the  left  side  were  normal. 
Precrural,  Iliac  and  Lumbar  Glands. — Normal. 
Thorax  : 

Heart.  — Normal. 
Pleura. — On  the  costal  pleura,  chiefly  in  the  anterior 
part,  there  was  a  number  of  flattened  pinkish  growths, 
up  to  1  cm.  in  diameter,  composed  apparently  of 
agglomerations  of  small  tubercles  ;  on  section  the 
tubercles  were  greyish  white,  and  some  had  yellow 
points  in  the  centre  ;  there  were  besides  several 
single  nodules,  some  ha-morrhagic,  ranging  in  size  up ' 
to  that  of  a  hemp  seed  ;  these  nodules  were  attached 
to  the  pleura  by  strands  of  connective  tissue  which 
varied   in   length. 

On  the  pleural  surface  of  the  diaphragm  there  were 
several  loosely  attached  nodules  ;  these  were  firm 
and  greyish  white  on  section  and  some  were  opaque  in 
the  centre  ;  near  the  caval  fold  of  pleura  there  were 
several  groups  of  small  tubercles,  some  slightly 
opaque  in  the  centre,  bound  together  by  reddish 
connective    tissue. 

Lungs. — The  lungs  were  enlarged,  heavy,  and  did 
not  collapse  ;  the  surface  was  studded  with  hard 
raised  greyish  nodules  up  to  a  hemp  seed  in  size, 
the  larger  of  which  were  yellow,  caseous,  and  gritty 
in  the  centre  ;  the  nodules  were  very  thickly 
set  on  the  contiguous  surfaces  of  the  small  anterior 
and  caudal  lobes,  and  were  very  numerous  on  the 
ventral  surface  of  the  caudal  lobes,  but  not  so 
numerous  in  other  parts.  There  were  besides  several 
pinkish  mushroomed  growths,  most  of  which  ap- 
peared to  be  associated  with  nodules  in  the  sub- 
stance of  the  lung  ;  attached  to  the  surface  of  these 
growths  were  numerous  delicate  strands  of  con- 
nective tissue  (except  along  the  dorsal  borders). 

The  cephalic  lobes,  the  right  middle  lobe  and  the 
antero-ventral  portions  of  the  caudal  lobes  were  firm, 
fleshy  and  quite  airless  ;  on  section  the  lobules 
were  composed  of  a  firm  pinkish  grey  tissue  con- 
taining here  and  there  yellow  calcareous  foci  (pin- 
head  sized)  ;  the  cut  surface  closely  resembled 
pancreas;  three  of  the  lobules  at  the  margin  of  the 
right  middle  lobe  were  extensively  caseous  and 
softened.  On  section  of  the  crepitant  portions 
of  the  lung  the  parenchyma  was  found  to  be  closely 
beset  with  miliary  tubercles  with  caseo-calcareous 
centres ;  they  were  surrounded  in  many  of  the 
lobules  by  irregular  greyish  patches  which  diffusely 
infiltrated  the   lunjr  substance 


In  the  fringes  around  the  margins  of  the  caudal 
lobes  were  scattered  hard  nodules,  the  largest  nearly 
the  size  of  a  hemp  seed. 

Around  the  margins  of  the  cephalic  lobes  there 
were  in  places  continuous  rows  of  aggregated  hard 
grey  tubercles,  some  with  yellow  centres. 

Bronchial  Glands. — The  glands  on  each  side  were 
moderately  enlarged  and  felt  firmer  than  normal ; 
on  section  they  showed  irregular  gritty  caseous 
patches  and  foci  embedded  in  a  firm  gland-like  tissue. 
A  ventral  mediastinal  gland  on  the  right  side,  the 
size  of  a  hazel  nut,  showed  about  three-quarters  of  its 
substance  composed  of  yellow  gritty  caseous  sub- 
stance. 
Abdomen  : 

Omentum.  — Normal. 

Peritoneum. — The  peritoneum  covering  the  right 
side  of  the  diaphragm  showed  about  twenty  hard 
raised  pearly  grey  nodules  the  largest  the  size  of  a 
hemp  seed.  Elsewhere  the  peritoneum  was  normal. 
Spleen. — Not  enlarged,  showed  on  the  convex 
surface  numerous  projecting  nodules  the  largest 
4  mm.  in  diameter  ;  the  nodules  were  grey  and 
translucent  and  had  minute  yellow  gritty  centres  ;  on 
section  the  pulp  contained  similar  nodules  somewhat 
irregularly  distributed ;  they  were  most  numerous 
in  the  thickest  part  of  the  spleen,  the  thin  extremity 
not  containing  any. 

Liver. — Normal  in  colour,  showed  under  the  capsule 
and  evenly  distributed  throughout  the  substance 
moderately  numerous  minute  translucent  grey  foci  ; 
on  the  convex  surface  there  was  aJgrey  tubercle  the 
size  of  a  millet  seed  with  a  yellow  centre. 

Portal  Glands. — Not  apparently  enlarged,  showed 
on  section  scattered  irregular  yellow  caseous  foci  and 
streaks,  some  of  which  were  just  perceptibly  gritty ; 
the  caseous  substance  could  be  readily  shelled  out. 

The   Left    Kidney. — Showed   on    the   surface   four 

minute  greyish  white  points  ;    none  seen  on  section. 

The  Eight  Kidney. — Showed  in  the  cortex  a  millet 

seed-sized  tubercle  with  a  caseous  centre  and  grey 

margin  and  one  minute  grey  focus. 

Suprarenal    Bodies. — Normal. 

Tongue,    Tonsils,    Pharynx,    Larynx  and    Trachea. — 

Normal. 
Submaxillary  and  Cerrical  Glands. — Normal. 
Two  glands  near  the  angle  of  the  jaw  on  the   left  side 
contained  each  a  minute  caseous  focus. 

A  gland  near  the  right  angle  of  the  jaw  cont  lined  one 
minute  yellow  point. 

The  Betro-phar yngeal  Glands,  the  Left    Prepectoral   and 
Right  Prescapular  Glands. — Were  normal. 

The  Left  Prescapular  Gland. — Contained  a    pinhead- 
sized  caseous  slightly  gritty  tubercle. 

The  Right  Prepectoral  Gland. — Contained  a  small  grey- 
tubercle  with  a  calcareous  grain  in  the  centre. 
Stomach  and  Intestines. — Normal. 

Mesenteric  Glands. — The  glands  in  the  anterior  part  of 
the  mesentery  were  slightly  enlarged  and  indurated  and 
showed  on  section  grey  translucent  tissue  containing  a 
coarse  network  of  caseation.  The  rest  of  the  mesenteric 
glands  were  normal  with  the  exception  of  two  or  three- 
which  contained  irregular  caseous  foci. 
Ileo-Colic  and  Colic  Glands. — Normal. 
Several  small  glands  around  the  head  of  the  pancreas- 
were  irregularly  caseated. 

Cceliac  Glands. — Not  apparently  enlarged  ;   one  showed 
on  section  some  coarse  yellow  streaks  of  caseation,  slightly 
gritty  ;    another  contained  three  or    four  pinhead-sized 
yellow  caseous  tubercles. 
Thyroid  Body. — Normal. 
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PIG  158. 
Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 
Dose — 1*0   milligramme. 
Date— June  1st,  1906. 

Initial  Weight— 35  lbs.    Final  Weight  32  lbs. 
Died—-Julv  19th,  1906.     48  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 

Body. — Slightly  emaciated. 

Local  Lesion.— In  the  subcutaneous  tissues  of  the 
abdominal  wall  on  the  right  side,  there  was  a  tumour, 
about  the  size  of  a  broad  bean,  composed  of  tough, 
yellowish-white  caseated  tissue  with  a  small  cavity  in 
the  centre  filled  with  soft  caseous  material ;  the  skin 
was  adherent  over  the  centre  of  the  tumour  and  on  the 
point  of  breaking  down. 

Superficial  Inguinal  Glands.— On  the  right  side  the  one 
nearest  the  local  lesion  measured  1|  in.  by  f  in.  by  £  in., 
and,  with  the  exception  of  a  few  small  islets  of  fibroid 
tissue,  was  composed  throughout  of  dense  yellowish -white 
(waxy-looking)  tissue  showing  opaque,  white,  gritty  streaks. 
Two  smaller  glands  were  similarly  but  not  so  extensively 
caseous.  The  remaining  glands  were  only  slightly  en- 
larged and  showed  very  early  foci  of  necrosis. 

The  glands  on  the  left  side  contained  two  small  caseat- 
ing  nodules. 

Precrural  Gland. — The  right  precrural  gland  showed 
in  the  cortex  three  congested  yellowish  caseating  nodules, 
the  largest  2  mm.  in  diameter. 

In  the  left  precrural  gland  there  were  two  greyish- 
yellow  nodules,  the  largest  the  size  of  a  hemp  seed. 

Iliac  Glands.— The  right  ilkc  gland  was  enlarged  and 
congested,  but  no  foci  of  necrosis  were  seen. 

In  the  left  iliac  gland  there  was  a  yellowish  tubercle 
about  1  mm.  in  diameter. 

Lumbar  Glands. — Not  apparently  enlarged;  contained 
each  an  irregular  caseating  nodule,  the  size  of  a  hemp-seed. 

Thorax : 

The  Lungs. — Were  closely  beset  with  grey  nodules 
evenly  distributed  throughout  the  substance  ;  the  no- 
dules varied  in  size  from  a  pin's  head  to  that  of  a  hemp 
seed,  and  remained  discrete  except  in  one  or  two  places  ; 
on  section  the  nodules  had  opaque  yellowish  centres 
and  some  were  distinctly  gritty ;  the  subpleural 
nodules  projected  slightly  from  the  surface,  and  a 
few  were  slightly  "  mushroomed."' 

The  pleura  on  the  dorsal  surface  of  the  caudal 
lobes  snowed  numerous  long  delicate  strands  of 
connective  tissue. 

Around  the  margin  of  each  caudal  lobe  in  the 
slightly  hypertrophied  lymphatic  fringes  there  was 
an  almost  continuous  row  of  small  grey  tubercles. 

The  Bronchial  Glands. — Were  enlarged,  congested 
and  irregularly  caseated. 

Ventral  Mediastinal  Glands. — Two  on  the  right  side, 
the  largest  the  size  of  a  Barcelona  nut,  were  dense  and 
caseous  practically  throughout.  The  glands  on  the 
opposite  side  contained  one  or  two  small  caseous 
tubercles. 

The  Dorsal  Mediastinal  Glands. — Appeared  normal. 

Pleura. — The  pleura  along  the  margins  of  some 
of  the  ribs  and  around  the  tendon  of  the  diaphragm 


showed  some  small  grey  tubercles  occurring  m&inh 

in  small  clusters. 

Heart  and  Pericardium. — Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Not  enlarged,  contained  in  the  pulp 
numerous  firm  nodules,  the  largest  the  size  of  a 
hemp  seed;  the  nodules  were  yellow  and  necrotii 
with  reddish  margins  or  greyish  red  with  yellow 
points  in  the  centre. 

The  Liver. — Showed  on  the  surface  under  tin- 
capsule  rather  sparsely  scattered  grey  tubercle- 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  up  to  that  of  a  millet  seed  ;  the  larger  ones  had 
minute  opaque  centres  ;  on  section  similar  tubercle 
were  very  sparsely  scattered  throughout  the  substance. 

The  Portal  Glands. — Were  slightly  enlarged  and 
contained  discrete  irregular  greyish  white  tubercles, 
up  to  1*5  mm.  in  diameter;  most  of  the  tubercles 
showed  a  minute  opaque  yellow  point  in  the    centre 

The  Coeliac  Glands. — Were  slightly  enlarged  and 
contained  similar  tubercles. 

The  Kidneys. — Were  rather  pale  ;  in  the  cortex  of 
the  right  there  was  a  pinhead-sized  grey  tubercle  with 
a  minute  opaque  centre  ;    the  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 

Each  Tonsil  showed  an  ulcer,  about  5  mm.  in  diameter, 
with  an  irregular  floor  covered  with  soft  yellow  necrotic 
material. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

Intestines. — Showed  no  sign  of  tuberculosis. 
The    Submaxillary    Glands. — Contained    numerous    ir- 
regular yellow  foci,  up  to  1*5  mm.  in  diameter. 

Pharyngeal  Glands. — The  right  retropharyngeal  gland, 
slightly  enlarged,  contained  a  number  of  yellowish 
nodules,  the  largest  the  size  of  a  hemp  seed,  some  with 
opaque  yellow  points  in  the  centre. 

In  the  left  retropharyngeal  gland  there  were  a  few 
early  tubercles. 

The  Cervical  Glands. — On  each  side  contained  each  a  few 
caseating  nodules,  the  largest  the  size  of  a  hemp-seed. 

The  Left  Prescapular  Gland. — Contained  a  firm  caseating 
nodule  the  size  of  a  hemp  seed. 

The  Right  Prescapular  Gland. — Appeared  normal. 

The  Mesenteric  Glands. — Were  not  enlarged ;  they  con- 
tained a  few  irregular  yellow  caseous  tubercles,  the  largest 
a  little  larger  than  a  millet  seed. 

There  were  similar  tubercles  in  the  ileo-colie  glands. 

Microscopical  Examination  (Smear  Preparations). 

Tonsil  (ulcer)       \  .    ,       ,   ,       .    ,      .... 
Left  Iliac  Glani  J  A  few  tubercle  bacilK 
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PIG  160. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII 

Dose — 0*1   milligramme. 

Date— June  1st,  1906. 

Initial  Weight— 31  lbs.    Final  weight,  49  lbs. 

Killed — August  23rd,  1906.     83  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 

Condition. — Poorly  developed. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the 
right  side  of  the  abdomen  there  was  a  nodule  the  size 
of  a  French  bean  composed  of  tough  yellow  caseous 
substance  showing  one  or  two  foci  of  softening.  The 
abdominal  muscles  beneath  this  nodule  contained  several 
firm  yellow  gritty  caseous  nodules  the  largest  the  size  of 
a  French  bean. 

Between  the  local  tumour  and  the  inguinal  glands 
there  was  a  chain  of  gritty  caseous  nodules,  with  fibrous 
capsules,  the  largest  the  size  of  a  hemp  seed ;  no 
thickened  lymphatic  vessels  were  seen. 

Superficial  Inguinal  Glands. — On  the  right  side  the 
one  nearest  the  local  lesion  was  much  enlarged,  mea- 
suring \\  in.  by  \\  in.  \>y  \  in.,  and  showed  on  section 
dense  gritty  caseous  masses  replacing  about  three- 
quarters  of  its  substan  e  :  another  gland,  the  size  of  a 
bean,  contained  a  pea-sized  caseous  nodule ;  a  small 
pea -sized  gland  was  closely  beset  with  yellow  caseous 
tubercles  ;  other  glands  were  normal. 

On  the  left  side  a  pea-sized  gland  was  almost  com- 
pletely caseous  ;  all  the  others  were  normal. 

The  Right  Precrural  Gland. — Showed  in  the  cortex 
two  yellow  gritty  caseous  tubercles,  the  largest  2  mm.  in 
diameter. 

The  Left  Precrural  Gland. — Was  normal. 

Iliac  Glands. — The  right  iliac  gland  was  slightly  en- 
larged and  closely  beset  with  firm  discrete  gritty  caseous 
tubercles,  with  grey  translucent  margins,  the  largest 
2  mm.  in  diameter. 

The  Left  Iliac  Gland. — Was  normal. 

One  Sacroiliac  Gland. — Contained  a  millet  seed  sized 
tubercle  slightly  opaque  in  the  centre. 

Lumbar  Glands. — On  the  right  side  one  contained  a 
yellow  caseous  tubercle  the  size  of  a  millet  seed. 

Thorax  : 

Lungs. — The  lungs  were  crepitant  and  collapsed 
normally ;  they  contained  moderately  numerous 
evenly  distributed  hard  nodules  ranging  in  size  from 
a  pin's  head  up  to  that  of  a  hempseed.  On  section 
the  nodules  had  soft  yellow  caseous  c  n  res  an  I 
grey  translucent  margins. 

The  Bronchial  Glancs. — On  both  sides  were  much 
.  enlarged   and   indurated  ;  on   section    they   showed 
firm   3'ellow    gritty    caseous    areas,    mostly   small, 
xubedded  in  dense  fibroid  glandular  tissue. 

Mediastinal  Glands. — A  dorsal  medi  stinal  gland 
•contained  a  yellow  caseous  nodule  the  size  of  a 
hemp  seed. 

A  ventral  mediastinal  gland  on  the  right  side 
the  size  of  a  marble  was  composed  throughout  of 
dense  yellow  gritty  caseous  substance  ;  the  capsule 
was  slightly  thickened.  The  glands  on  the  left  side 
were  normal. 

Pleura. — On  the  costal  pleura  there  were  two  hard 
lenticular  nodules,  with  yellow  centres,  the  largest 
[he  size  of  a  hempseed. 


Diaphragm. — Normal. 

Larynx  and  Trashea. — Normal. 

Heart. — Normal. 

Abdomen  : 

The  Omentum. — Near  the  spleen  showed  three 
small  nodules  with  caseous  centres  and  fibrous 
margins. 

Peritoneum. — Between  the  coils  of  the  large 
intestine  there  were  about  half  a  dozen  similar 
nodules  the  largest  the  size  of  a  hempseed.  On  the 
serous  surface  of  the  stomach  at  the  cardiac  end 
there  were  two  lenticular  caseating  nodules  and 
there  was  a  small  nodule  on  the  left  epididymis. 

Spleen. — Not  enlarged,  contained  numerous 
spherical  nodules  ranging  from  5  to  3  mm.  in 
diameter  ;  they  had  friable  yellow  caseous  centres 
and    translucent    grey    margins. 

The  Liver. — Contained  moderately  numerous 
nodules  similar  to  those  in  the  spleen  ranging  in 
size  from  a  millet  seed,  or  less,  up  to  that  of  a  hemp- 
seed. 

The  Portal  Glands. — Were  enlarged  and  indurated 
and  showed  their  substance  extensively  replaced  by 
firm  yellow  gritty  caseous  areas  of  various  sizes 
the  larger  areas  were  \  ery  irregular  in  outline. 

The  Coeliac  Glands. — Were  enlarged  and  similarly 
affected. 

Kidneys. — The  right  kidney  showed  in  the  depth 
of  the  cortex  a  grey  translucent  nodule  the  size  of 
a  barley  grain.     The  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Stomach. —Normal. 

Intestines. — The  small  intestines  contained  numerous 
round  worms.     There  was  no  sign  of  tuberculosis. 

Submaxillary  Glands. — The  left  submaxillary  gland, 
the  size  of  a  pigeon's  egg,  was  indurated  and  closely 
beset  with  caseous  nodules,  in  places  confluent.  The 
right  submaxillary  gland  resembled  the  left. 

Left  Pharyngeal  Gland. — Contained  three  irregular 
yellow  caseous  nodules,  the  largest  the  size  of  a  hemp- 
seed.    The  gland  on  the  right  side  was  normal. 

Left  Prescapular  Gland. — Showed  p,t  one  extremity  a 
group  of  yellow  caseous  nodules. 

Right  Prescapular. — Contained  a  pinhead-sized  caseoi:s 
tubercle. 

Cervical  Glands. — Normal. 

M '•  senteric  Glands. — Most  of  the  mesenteric  glands 
contained  yellow  caseous  areas,  the  largest  6  to  7  mm.  in 
diameter ;  the  glands  at  the  anterior  end  were  most 
affected. 

The  Ilco-colic  and  some  of  the  Colic  Glands. — Contained 
similar  areas. 

Testicles. — Normal. 
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VIRUS   B  XXIX. 


February  12,  1906. 


MEDIASTINAL  GLAND. 


Bronchial  and  mediastinal  glands  from  a  young  cow  in  good  condition. 

Two  of  the  mediastinal  glands  were  slightly  enlarged  and  composed  throughout  of  a  brownish 
translucent  tissue,  containing  a  yellow  necrotic  network ;  in  the  middle  of  one  of  these 
glands  there  was  a  calcareous  mass,  the  size  of  a  split  pea,  which  easily  shelled  out. 

The  bronchial  glands  were  normal  and  there  was  no  sign  of  tubercle  elsewhere  in  the  body. 


"•  3  C  -2 
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CULTURE    INOCULATIONS. 


VIRUS   B  XXIX. 

(February    12,    1906.) 
MEDIASTINAL  GLAND. 


RABBITS. 

Inoculated  on  June  21,  1906,  with  culture  derived  from  the  original  material. 

The  culture  used  was  the  7th  generation  ;   20  days  old. 

The  total  age  of  culture  was  129  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

905  - 

1-0  mg. 

Intravenous 

D.  11  days 

G.T. 

906   - 

O'l  mg. 

Intravenous 

D.  12    „ 

G.T. 

908  -         -        - 

1"0  mg. 

Intraperitoneal 

D.  50     „ 

G.T. 

907   -        -         -        - 

0-1  mg. 

Intraperitoneal 

D.  23     „ 

G.T. 

909   - 

TO  mg. 

Subcutaneous 

D.  81     „ 

G.T. 

No  Calves  were  inoculated  with  this  virus. 
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VIRUS    B   XXX. 


March  30,  190G. 


BRONCHIAL  GLAND. 


The  specimens,  pieces  of  omentum  and  lung,  some  mesenteric  glands,  an  inguinal  and  <> 
bronchial  gland,  were  taken  from  a  calf,  four  months  old,  which  was  killed  on  March  2(.K 
1906.  On  the  omentum  there  were  numerous  firm  nodules,  mostly  about  the  size  of  peas, 
composed  of  firm  translucent  tissue,  containing  a  yellow  caseous  network,  gritty  from 
calcification.  One  of  the  mesenteric  glands  was  irregularly  caseated  and  gritty  from 
calcification. 

The  inguinal  gland  was  enlarged,  and  on  section  showed  part  of  its  substance  '/regularly 
caseous  and  gritty,  while  the  rest  was  studded  with  yellow  foci,  mostly  gritty. 

The  piece  of  lung  contained  scattered  nodules  up  to  4  or  5  mm.  in  diameter  with  yellow 
calcareous  centres. 

The  bronchial  gland,  not  much  enlarged,  showed  a  calcareous  patch  and  irregular  caseo-neerotic 
foci,  some  gritty,  forming  in  places  a  network. 

The  post-mortem  examination  also  showed  tuberculosis  of  the  pleura,  liver,  spleen  and  penis. 


m 
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CULTUEE    INOCULATIONS. 


VIRUS  B  XXX. 

(March  30,  1906.) 
BRONCHIAL    GLAND. 


RABBITS. 

Inoculated  on  June  21,  1906,  with  culture  derived  from  the  original  material. 

The  culture  used  was  the  4th  generation  ;  20  days  old. 

The  total  age  of  culture  was  83  days. 


Number  of  Rabbit. 

Date. 

Method  of  Inoculation. 

.  Duration  of  Life. 

Result. 

914  - 

l'O  mg. 

Intravenous 

D.    12  days 

G.T. 

915   - 

O'l  mg. 

Intravenous 

D.    15     „ 

G.T. 

916   - 

l'O  mg. 

Intraperitoneal 

K.    68     „ 

G.T.* 

917   - 

0-l  mg. 

Intraperitoneal 

D.      6     „ 

Coccidiosis  of  Liver 

918   - 

l'O  mg. 

Subcutaneous 

D.  126     „ 

G.T. 

919   - 

O'l  mg. 

Subcutaneous 

K.  109     „ 
(Dying) 

G.T. 

No  Calves  were  inoculated  with  this  virus. 
*  The  inoculation  in  this  animal  was  partly  subcutaneous  and  partly  intracoecal. 
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INOCULATION    EXPERIMENTS    ON     DOGS. 
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INOCULATION  EXPERIMENTS  ON  DOGS. 


With  Tuberculous  Tissues. 

Two  dogs  were  inoculated,  one  subcutaneously  the 
other  intraperitoneally,  with  an  emulsion  made  from 
the  tuberculous  organs  of  guinea-pigs  (Virus  B.  IV.), 
each  animal  receiving  about  10-15  million  tubercle 
bacilli. 

The  dog  inoculated  intraperitoneally  developed  acute 
general  tuberculosis  and  was  killed  in  a  dying  condition 
in  71  days. 

The  dog  inoculated  subcutaneously  lived  171  days 
and  was  killed  in  good  health  ;  during  the  experiment 
there  were  no  constitutional  symptoms,  and  the  local 
lesion  which  formed  first  ulcerated  and  then  disappeared. 

On  post-mortem  examination  a  few  pearly  tubercles 
were  found  in  the  omentum  and  there  were  some  doubtful 
foci  in  the  lungs  and  kidneys.     (No  tubercle  bacilli.) 

With  Culture. 

Two  puppies  were  inoculated,  one  subcutaneously 
the  other  intraperitoneally,  each  with  1  milligramme  of 
culture  from  Virus  B.  IX. 

The  intraperitoneal  animal  died  in  32  days  and  showed 
tuberculous  peritonitis,  early  necrosis  of  the  sternal 
and  coeliac  glands,  a  grey  focus  in  each  kidney,  and  several 
patches  of  broncho-pneumonia,  but  no  tubercles  in  the 
lung. 

The  subcutaneous  animal  was  killed  98  days  after 
inoculation  and  showed  a  local  lesion,  tuberculosis  of  the 
nearest  glands  and  scattered  tubercles  in  the  lungs  and 
liver. 

Two  young  adult  dogs  were  inoculated,  one  subcu- 
taneously the  other  intraperitoneally,  each  with  one 
milligramme  of  culture  from  Virus  B.  XXII. 

The  dog  inoculated  intraperitoneally  was  ill  for  several 
weeks  and  then  recovered.  On  post-mortem  examination 
there  was  no  disease  of  the  omentum  or  peritoneum  ; 
the  lungs  showed  some  doubtful  foci  and  two  or  three 
grey  nodules  in  which  tubercle  bacilli  were  found  ;  the 
kidneys  contained  numerous  tubercles  of  a  doubtful 
nature  ;  a  coeliac  gland  showed  two  whitish  tubercles 
(no  tubercle  bacilli),  and  there  were  a  few  yellow  points 
in  the  liver. 

The  subcutaneous  animal  showed  after  155  days 
nothing  more  than  a  cicatrix  at  the  site  of  inoculation 
on  the  left  side  of  the  abdomen,  and  a  cicatrix  over  the 
left  inguinal  gland  ;  all  the  organs  and  glands  were  per- 
fectly normal  to  the  naked  eye  ;  a  guinea-pig  inoculated 
with  an  emulsion  from  the  left  inguinal  gland  remained 
healthy. 

An  adult  dog  was  inoculated  subcutaneously  with  10 
milligrammes  of  culture  derived  from  Dog  56,  Virus  B.  IV. 
{See  Modification  Experiments,  Vol.  III.),  and  killed  76 
days  afterwards  ;  at  the  seat  of  inoculation  there  was  a 
small  cavity  with  a  sinus  leading  from  it,  a  large  tubercu- 


lous cavity  in  the  region  of  one  axilla,  and  miliary  tubercle  , 
of  the  grey  fibrous  variety,  in  the  lungs. 

Two  other  dogs,  one  a  puppy,  the  other  an  adult   re 
triever,   were   inoculated   subcutaneously,  each    with    25 
milligrammes  of  culture  from  Virus  B.  XXIV.,  add  killed 
in  92  and  93  days  respectively. 

In  the  adult  animal  there  was  a  small  cavity  at  I  hi 
of  inoculation,  lined  with  granulation   tissue,   with    tun 
sinuses  leading  from  it ;  the  lungs  contained  a  few  minute 
grey  tubercles  and  there  were  a  few  doubtful  foci  in  the 
liver  and  kidneys. 

The  young  animal  also  showed  a  tuberculous  cavity 
at  the  site  of  inoculation,  with  several  openings  from  it 
through  the  skin;  the  adjacent  gland  was  tUbercub  OS, 
and  there  was  a  sinus  leading  from  it  through  the  skin  ; 
there  were  about  ten  nodules  in  the  lungs  and  numerous 
minute  tubercles  in  the  liver. 

General  Results. 

The  experiments  show  that  the  dog  is  very  resistant  to 
subcutaneous  inoculation  of  bovine  tubercle  bacilli,  but 
may  develop  general  tuberculosis  when  the  material  is 
inoculated  intraperitoneally. 

The  local  effects  in  the  dog  after  subcutaneous  inocula- 
tion are  very  characteristic. 

A  swelling  soon  appears,  and  this  very  quickly  ulcerates  ; 
the  ulcer  (sometimes  there  are  several  which  subsequently 
unite)  enlarges  for  a  time  and  has  abrupt  margins  and 
floor  covered  with  bright  red  granulations. 

The  ulcer  then  begins  to  contract ;  the  skin  gradually 
grows  over  from  th3  margins,  and  a  space,  lined  with 
granulation  tissue,  is  formed  which  communicates  ex- 
ternally through  one  or  more  fistulous  openings  ;  the 
cavity  then  gradually  shrinks  and  may  finally,  as  occurred 
in  two  cases,  be  completely  obliterated,  leaving  nothing 
more  than  a  scar  at  the  site  of  inoculation. 

The  glands  nearest  the  local  lesion  enlarge  and  there  is 
usually  much  periglandular  infiltration  ;  the  skin  becomes 
adherent  and  then  ulcerates  and  sinuses  may  be  formed 
which  extend  into  the  tissues  around  the  gland  or  into 
the  substance  of  the  gland. 

If  the  dog  be  allowed  to  live  the  glands  diminish  in 
size,  the  ulcers  or  sinuses  close  up,  and  usually  all  that 
remains  to  indicate  that  there  has  been  a  morbid  process 
in  the  region  is  a  small  white  scar. 

In  two  of  the  six  animals  inoculated  subcutaneously 
there  were  no  lesions  at  the  site  of  inoculation,  no  disease 
of  the  nearest  glands,  and  no  naked  eye  evidence  of 
tuberculosis  in  the  internal  organs. 

In  the  other  tour  cases  grey  miliary  tubercles  were 
found  in  the  lungs  and  in  two,  minute  tubercles  in  the 
liver. 

In  several  cases,  it  will  be  noticed,  small  whitish 
tubercles  have  been  found  in  the  kidneys;  these  were  not 
apparently  of  a  tuberculous  nature. 
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BOG  24. 

Subcutaneous.    -Inoculation  of  0-5  e.\  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinod-Pis*  1,14?,  and 
1,150  (.Milk  of  Cow  164  ;   Virus  B.  IV.). 

Dose  of  Tubercle  Bacilli.— 10,150,000. 

Date  of  Inoculation.— August  24th,  1905. 

Tuberculin  Test.— December  16th,  1904.     Positive.     Rise  of  Temperature,  1*2°  C. 

Clinical  History. — A  tumour  formed  which  softened,  ulcerated,  and  then  disappeared.     There  were  no  constitu- 
tional symptoms. 

Killed. — In  good  health,  February  11th,  1905,  171  days  after  inoculation. 


Post-Mortem  Examination. 
There  was  no  local  lesion. 
Inguinal  and  Axillary  Glands. — Normal. 

Omentum. — The  omentum  showed  a  number  of  discrete 
pearly  tubercles,  the  size  of  pins'  heads. 

Spleen. — Three  Malphigian  bodies  seemed  rather  larger 
than  usual ;  they  were  grey,  homogeneous,  and  without 
necrosis. 

Liver. — On  the  surface  under  the  capsule  there  was 
one  grey  speck  ;    nothing  abnormal  was  seen  on  section. 

Portal  Gland. — Normal. 

The  Left  Kidney  .—Showed  on  the  surface  two  or  three 
grey  translucent  foci  and  a  minute  spherical  grey  body 
which  easily  shelled  out  (No  T.  B.). 

The  Right  Kidney. — Showed  a  homogeneous  grey 
tubercle  the  size  of  a  millet  seed  and  one  or  two  grey 
spots  similar  to  those  in  the  left  kidney. 

Suprarenal  Bodies. — Normal. 


Lungs. — Pigmented,  crepitant  throughout ;  they  showed 
on  the  surface  under  the  pleura  numerous  slightly  raised 
greenish -grey  homogen  ous  bodies,  a  little  larger  than  a 
millet  seed ;  there  were  also  a  few  nodules,  varying 
from  1  to  2  mm.  in  diameter  ;  these  were  firmer  and 
greyer  than  the  above,  and  were  found  chiefly  along 
the  margin  of  the  caudal  lobes  ;  some  of  the  larger  ones 
contained  a  small  central  cavity,  in  which  there  was 
greyish  broken-down  material.  None  of  the  above 
structures    had    the    appearance  of  ordinary    tubercles. 

Bronchial  Gland. — Normal. 

Cervical,  Pharyngeal  and  Submaxillary  Glands. — 
Normal. 

Microscopical  Examination.     (Smear  preparations). 

Lung  Nodule   (material  from  centre  of  one   of   large 
nodules).     No  tubere'e  bacilli. 
Spleen:   l 
Kidney:  l 

Paraffin  sections  of  the  liver,  kidney  and  lung  showed 
nothing  of  a  tuberculous  nature. 


No  tubercle  bacilli. 
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DOG  26. 


Intraperitoneal. — Inoculation  of  an  emulsion  made  from  the  tuberculous  organ*  of  Guinea-Pig«  1,143  and  1,100 
(Milk  of  Cow  164  ;    Virus  B.  IV.). 

Amount  of  Emulsion—  0-5  cubic  centimetre. 

Number  of  Tubercle  Bacilli.— 10,150,000. 

Date  of  Inoculation.— August  24th,  1904. 

Clinical  History.  — T  he  dog  gradually  became  very  weak  and  emaciate!,  and  was  killed  on  November  3rd,  1904, 
a  dying  condition. 

Duration  of  Experiment.— 71  days. 


Post-Mortem  Examination. 
Body. — Very  emaciated. 

Testicle  — The  epididymis  of  the  right  testicle  was  en- 
larged and  indurated,  and  showed  on  section  firm 
translucent  tissue,  penetrated  with  an  opaque  yellow 
network  :  the  skin  adhered  to  the  mass,  and  was 
uicerated  around  the  root  of  the  scrotum. 

The  peritoneal  cavity  contained  a  large  excess  of  serous 
fluid. 

Omentum. — The  omentum  was  slightly  retracted,  and 
contained  numerous  nodules  disposed  singly  and  in  groups 
or  in  continuous  lines  running  along  the  blood  vessels. 
The  single  nodules  ranged  in  size  up  to  that  of  a  pea,  and 
had  yellow,  but  not  softened,  centres  and  translucent 
margins  ;  the  nodules  in  the  groups  had  a  similar  appear- 
ance. 

In  the  omentum  near  the  pylorus  there  was  an  irregular 
hard  mass  about  the  size  of  a  walnut,  which  on  section 
showed  dense  translucent  caseating  tissue. 
The  parietal  peritoneum  showed  no  tubercles. 
In  the  anterior  part  of  the  mesentery  there  were  two  or 
three  groups  of  discrete  tubercles,  opaque  in  the  centre. 
The  mesocolon  showei  a  few  similar  scattered  tubercles. 
Mesenteric  Glands. — The   mesenteric   glands   "-ere    not 
obviously  enlarged  ;    they  showed  in  the  cortices  irregular 
yellow  patches  surrounded  by  firm  translucent  tissue. 

Spleen. — The  spleen  was  not  apparently  enlarged  ;  the 
tissue  was  firm  and  of  a  normal  colour  ;  on  section  there 
was  no  macroscopic  evidence  of  tubercle. 

Kidneys. — The  kidneys,  on  stripping  off  the  capsules, 
showed  a  peculiar  marbled  or  convoluted  appearance, 
olive  green,  slightly  depressed  areas,  irregular  in  outline, 
alternating  with  areas  of  a  rosy  or  pinkish  grey  colour  ; 
the  cortices  contained  greyish  white  foci,  the  size  of  a  pin's 
head  and  less  ;  one  or  two  were  slightly  opaque  in  the 
centra,  but  the  majority  were  homogeneous  throughout  ; 
thev  were  more  numerous  in  the  left  than  the  right  kidney. 
Liver. — The  liver  was  greatly  enlarged,  and  packed  as 
closely  as  possible  with  soft  whitish  foci,  irregular  in 
outline,  and  about  1  mm.  in  diameter  ;  th(  substance  of 
the  liver  was  intensely  icteric. 

In  the  small  omentum  there  were  t»vo  enlarged  ©edema- 
tous glands,  which  on  section  showed  in  the  cortices 
numerous  yellow  foci  studding  a  pale  translucent  tissue  ; 
at  one  part  each  gland  showed  a  small  irregular  ca'  ity, 


filled  with  thin  greenish-yellow  ill-formed  pus;    the  cavi- 
ties were  crossed  by  slender  fibrous  trabecular. 

Coeliac  Glands. — One  coeliac  gland  was  as  large  a  a  B 
pigeon's  egg,  and  on  section  resembled  the  glands  in  tbe 
small  omentum. 

Lumbar  Glands. — Were    slightly   enlarged    and    tube 
culous,  but  were  not  in  so  advanced  a  state   of  caseation 
as  the  coeliac. 

Iliac  Glands. — -Were  enlarged  and  oedematou.«,  and 
showed  groups  of  yellow  foci  in  the  cortices. 

Thorax.— The  pleural  cavities  contained  a  small  quantity 
of  serous  fluid. 

Pleura. — On  the  surface  of  the  parietal  pleura  there 
were  some  minute  transparent  barely  visible  granules  : 
similar  foci  were  seen  on  the  peritoneal  surface  of  the 
diaphragm. 

Lungs. — Both  lungs  were  closely  beset  with  grey  miliary 
tubercles,  some  about  1  mm.  others  2  mm.  in  diameter ; 
the  larger  ones  being  slightly  opaque  in  the  centre. 

Bronchial  Glands. — Were  not  enlarged  nor  obviously 
tuberculous. 

Mediastinal  Glands. —One  ventral  mediastinal  gland 
(sternal)  was  about  as  large  as  the  coeliac,  and  was  com- 
posed of  firm  translucent  tissue,  penetrated  with  a  yellow 
network. 

Near  the  latter  was  a  small  pea-sized  gland,  firm  and 
tuberculous  throughout. 

Heart. — Normal. 

Cervical  Glands. — -Normal. 

Microscopical  Examination.     (Smear  preparations.) 

Peritoneal  Fluid.— No  tubercle  bacilli.  Fluid  con- 
tained leucocytes  and  epithelial  cells. 

Omentum. — Numerous  short  slender  tubercle  bacilli. 

Coeliac  Gland. — Tubercle  bacilli  very  numerous, 
in  clumps  and  singly ;   many  in  C3lls. 

Ventral  Mediastinal  Gland. — Tubercb  bacilli  very 
numerous,  some  very  long  and  cur.ed,  others 
beaded. 

Bronchial    Gland. — Three  tubercle  bacilli. 

Mesenteric  Gland. — -Tubercle  bacil.i  present  but  not 
numerous. 

Liver. — Numerous     tubercle     bacilli  ; 
clumps. 

Spleen.—  Tubercle  bacilli  found  in  small  groups. 

Kidney. — No  tubercle  bacilli. 
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DOG  70. 

Subcutaneous.— Inoculation  of  cuiture  obtained  from  the  original  material  of  Virus  B  XXII.  (through  Guinea-Pig 
1,509). 

Dose. — 10  milligramme. 

Date.— September  4th,  1905. 

Tuberculin  Test. —February  2nd,  1906.     Positive.     Rise  of  temperature,  P2°  C. 

Clinical  History. — There  was  no  sign  of  illness  throughout  the  experiment.  A  small  swelling  developed  at  the 
scat  of  inoculation,  and  on  October  13th  showed  a  red  granulating  ulcer,  the  size  of  a  threepenny-piece,  discharging 
serum.  The  swelling  diminished  in  size,  the  ulcer  healed,  and  for  several  weeks  before  the  death  of  the  animal  nothing 
could  be  felt  at  the  seat  of  inoculation.  Five  weeks  after  inoculation  the  right  inguinal  glands  were  much  enlarged : 
*he  skin  over  the  glands  became  adherent,  reddened,  and  showed  a  tendency  to  breakdown  ;  it  eventually  did  break  down, 
and  there  was  some  discharge  for  several  weeks.  On  November  20th  the  skin  was  quite  healed  and  the  glands  were  verv 
little  if  at  all  enlarged. 

Killed.— February  6th,  1906.     [155  days  after  inoculation.] 

Post-Mortem  Examination.  Kidneys. — Capsules  stripped  badly  ;     there  were  a  few 

..   +1  ,     t  ■         i  ,.  ,.,,,  ,,        ...      ,  ,,         small  cysts  in  the  cortex ;   otherwise  normal. 

At  the  seat  of  inoculation,  a  httle  to  the  right  of  the  J 

umbilicus,  there  was  a  small  white  scar  ;  on  section  nothing  Suprarenal  Bodies.—  Normal. 

abnormal  was  seen  in  the  subcutaneous  tissues.  Mesenteric  and  Coeliac  Glands.—  Normal. 

The    skin    over  the    right    inguinal   glands    showed   a  Lungs,  Bronchial  Glands,  Sternal  Glands. — Normal, 

similar  scar ;  the  inguinal  glands  were  normal  in  size  and  A     guinea-pig    inoculated     intraperitoneally  with    an 

appcr.rance.  emulsion  made  from  the  right  inguinal  glands  was  killed 

Omentum  and  Peritoneum. — Normal.  after  23  days  and  found  to  be  free  from  any  sign  of  tuber- 

Splecn,  Liter,  Portal  Gland. — Normal.  culosis. 
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DOG  72. 


hour. 


Intraperitoneal. — Inoculation  of  culture  from  Virus  B  XXII.  (through  Guinea-pig  l/iO!)). 

Dose.— 1*0  milligramme. 

Date  of  Inoculation.— September  4th,  1900. 

Tuberculin  Test— February  2nd,  1905.     Positive.     Rise  of  temperature,   1'2°  C.      Maximum   80*7*  C.   at  sixth 


Clinical  History. — At  the  end  of  six  weeks  the  animal  had  become  very  thin  ;  for  several  weeks  she  uas 
thin  and  wasted  and  had  a  poor  appetite  ;  then  there  was  an  improvement  in  her  condition,  and  when  killed  lier  general 
appearance  was  good  and  she  seemed  to  be  putting  on  flesh. 


Killed. — February  7th,  1906.      156  days  after  inoculation. 


Post-Mortem  Examination. 
Condition.' — Moderately  good. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen.  — Normal. 

Liver. — Showed  on  the  surface  under  the  capsule  about 
half-a-dozen  yellow  foci  and  a  few  scattered  yellow  foci 
on  section. 

Portal  Gland.- — Normal. 

The  Coeliac  Gland. — Showed  in  the  cortex  two  whitish 
tubercles,  the  largest  the  size  of  a  millet-seed. 

Kidneys. — In  the  cortex  of  each  there  were  numerous 
tubercles,  ranging  in  size  from  about  0'5  to  a  little  over 
1  mm.  in  diameter  ;  most  of  the  tubercles  had  grey 
margins  and  opaque  yellowish  centres,  some  softened, 
a  few  had  a  yellowish  translucent  appearance  throughout. 
Medullary  zones  normal. 

Suprarenal  Bodies. — Normal. 

Thorax. 
Heart  and  Pleura. — Normal. 

Lungi. — The  lungs  were  crepitant  and  collapsed  nor- 
mally ;  they  showed  on  the  surface  a  moderate  number  of 


yellowish  (some  greenish-yellow)  slightly  raised  bodies, 
the  largest  the  size  of  a  hemp  seed  ;  they  could  be  fell 
between  the  finger  and  thumb  ;  when  cut  into  they  had  no 
definite  outline,  and  appeared  to  be  composed  mainly 
of  fibrous  tissue  ;  near  the  margins  of  the  caudal  lobes 
there  were  two  or  three  firm  translucent  grey  nodules,  in 
one  of  which  tubercle  bacilli  were  found. 
Thoracic  Lymphatic  Glands. — Normal. 

Intestines.  — Normal. 
Submaxillary  Glands.  — Normal. 
Cervical  Glands.- — Normal. 
Inguinal  Glands. — Normal. 
Mesenteric  Glands.  — Normal. 

Microscopical  Examination  {Smear  Preparations). 

Lung  (Grey  nodule). — 1  tubercle  bacilli. 

Lung  (Yellow  tubercle).' — No  tubercle  bacilli. 

Kidney. — No  tubercle  bacilli. 

Liver.- — No  tubercle  bacilli. 

Coeliac  gland. — No  tubercle  bacilli. 

A  guinea-pig  inoculated  intraperitoneally  with  an 
emulsion  made  from  the  lung  was  killed  (with  tuberculin) 
after  41  days  and  showed  general  tuberculosis. 
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DOG  114.    (Puppy.) 

Intraperitoneal— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B IX.  through  Guinea-pig  1069. 

Dose — 1  -0  milligramme. 

Date— March  29th,  1906. 

Died — April  30th,  1906.     32  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 

Body.— Thin. 

Abdomen  : 

The  Omentum  was  not  retracted ;  it  contained 
fairly  numerous  tubercles  ranging  in  size  from  a 
mere  point  to  a  little  less  than  a  hemp-seed  ;  the 
smaller  tubercles  were  transparent  or  translucent, 
the  larger  ones  light  grey  and  opalescent.  In  several 
places  the  tubercles  were  aggregated  together  into 
small  irregular  firm  masses,  which  on  section  showed 
firm,  grey,  translucent  tissue,  containing  indefinite 
streaks  and  foci  ?  of  beginning  necrosis. 

The  Parietal  Peritoneum,  particularly  in  the  lumbar 
regions,  in  the  right  flank  and  on  the  diaphragm, 
was  closely  covered  with  flat,  translucent  tubercles, 
up  to  about  1  mm.  in  diameter  ;  the  tubercles  were 
not  perceptible  to  the  touch. 

The  Serous  surface  of  the  stomach  where  uncovered 
by  liver  showed  an  eruption  of  transparent  granules. 
The  serous  surfaces  of  the  small  intestine  had  a 
glistening  appearance,  not  quite  natural,  but  no 
definite  tubercles  were  seen  except  for  a  short  distance 
along  the  duodenum. 

The  Mesentery  was  covered  with  minute  translucent 
foci,  not  perceptible  to  the  touch  ;  the  foci  were 
most  numerous  on  the  anterior  portions  of  the 
mesentery,  where  there  were  also  several  discrete 
nodules  and  small  groups  of  nodules  similar  to  those 
in  the  omentum.  The  meso-colon  showed  a  similar 
appearance. 

A  gland  near  the  pylorus  showed  in  the  cortex 
one  or  two  small  yellow  foci. 

The  Mesenteric  Glands  were  normal  in  size  and 
general  appearance  ;  there  was  a  doubtful  opaque 
point  in  one. 

The  Spleen  was  pale  and  not  enlarged  ;   there  were 


numerous  transparent  granules  on  the  surface- 
On  section  a  few  small  haemorrhages  were  seen,  but  no 
tubercles. 

The  Liver  showed  fairly  numerous,  minute,  greyish- 
white  foci,  principally  on  the  convex  surface  :  on 
section  the  substance  appeared  normal. 

The  Portal  Gland  was  normal. 

Kidneys. — In  the  cortex  of  the  left  kidney,  there 
was  a  minute  spherical  grey  tubercle  ;  there  was  a 
similar  but  slightly  larger  tubercle  in  the  right  kidney. 

Suprarenal  Bodies. — Normal. 

A  Coeliac  Gland  showed  in  the  cortex  two  or 
three  small,  indefinite  yellowish  patches. 

Lumbar,  Iliac,  and  Ilio- Sacral  Glands. — Normal. 
Thorax  : 

Lungs. — On  the  dorsal  surface  of  the  right  caudal 
lobe  there  was  a  patch  of  congestion ;  the  lung  tissue  at 
this  point  was  firmer  than  normal,  but  was  still  air- 
containing. 

In  the  left  lobes,  chiefly  on  the  dorsal  surfaces,  were 
several  greyish  red  patches  of  consolidation  ;  these 
on  section  and  pressure  exuded  semi-purulent  fluid 
from  the  bronchioles  ;  no  tubercles  were  found  in  any 
part  of  the  lung. 

The  Bronchial  Glands  were  normal. 

The  Sternal  Glands  were  slightly  enlarged,  and 
showed  on  section  small  irregular  yellow  patches  of 
necrosis. 

Submaxillary,  Pharyngeal,  and  Cervical  Glands. — 

Normal. 

Microscopical  Examination  (Smear  preparations). 

Bronchial  Gland  \   ,T 

„  ,       r>  i  r  -No  tubercle  bacilli. 

Spleen  Pulp      -    J 

Pneumonic  Patch. — One  tubercle  bacillus. 

Sternal  Gland. — Swarms  of  tubercle  bacilli. 
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DOG   112.    (Puppy.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Vims  B  IX.,  through  Guinea-pig   LOfiQ. 

Dose — 1*0  milligramme. 

Date— March  29th,  1906. 

Killed— In  good  health,  July  5th,  1906.     [98  days  after  inoculation.] 


Clinical  History. 

The  dog  was  inoculated  subcutaneously  in  the  wall  of 
the  abdomen. 

A  fortnight  later  there  was  a  thickening  at  the  site  of 
inoculation,  the  skin  over  which  showed  two  small  ulcers 
each  about  8  mm.  in  diameter  ;  these  slowly  extended 
and  then  united,  forming  a  large  ulcer  with  granular 
floor  ;  this  then  gradually  contracted  and  finally  became 
represented  by  a  very  small  opening. 

The  inguinal  glands  enlarged,  the  skin  over  them 
became  adherent  and  then  ulcerated  in  several  places. 

Tuberculin  Test. 
May    10th,  1906,  42   days    after   inoculation.    5-0   cc. 
tuberculin  inoculated.     Rise  of  temperature,  1  "0°  C. 

POST-MORTEM     EXAMINATION. 

Local  Lesion. — At  the  seat  of  inoculation  in  the  mid-line 
of  the  abdomen  there  was  a  small  thickened  patch,  the 
skin  over  which  showed  a  slightly  depressed  linear  cicatrix, 
at  one  extremity  of  which  there  was  a  small  opening 
discharging  pus  ;  on  section  the  opening  was  found  to  lead 
into  a  small  space  with  fibrous  walls  lined  internally  with 
vascular  organising  granulation  tissue. 

Inguinal  Glands. — In  each  inguinal  region  there  was 
a  small  swelling,  the  skin  over  which  was  adherent  and 
showed  the  openings  of  several  short  sinuses  situated  in  the 
centre  of  small  irregular  scars. 

On  section  the  glands  were  enlarged,  fibroid,  and  showed 
here  and  there  in  the  cortex  indefinite  yellow  streaks  of 
necrosis.  The  1  issues  around  the  glands  were  much 
thickened  and  showed  several  small  spaces,  lined  with 
granulation  tissue,  communicating  externally  through  the 
above-mentioned  openings. 

The  right  iliac  gland  appeared  a  little  enlarged  and 
showed  at  one  extremity  a  small  irregular  yellowish 
patch  of  necrosis.     The  left  iliac  gland  was  normal. 


Thorax. 
Lungs.— The  lungs  were  normal  in  general  appear* 

ance  and  were  crepitant  throughout ;  tiny  snowed 
under  the  pleura  sparsely  scattered  grey  tubercles, 
with  no  sign  of  central  caseation,  the  largest  the 
size  of  a  millet-seed ;  in  one  caudal  lobe  there  was 
a  grey  nodule  the  size  of  a  hemp-seed.  In  the  linn 
margin  of  one  of  the  caudal  lobes  there  was  a  small 
grey  translucent  patch,  irregular  in  outline  (no 
tubercle  bacilli  were  found  in  a  smear  made  from  this). 

The  Bronchial  Glands. — Were  normal. 

Heart  and  Pleura. — Normal. 

.~1  hdomen. 

The  Spleen. — Was  not  enlarged;  around  the 
margin  at  One  extremity  there  were  a  few  minute 
transparent  granules  ;  on  section  the  pulp  was  normal. 

The  Liver. — Was  normal  in  general  appearance  and 
showed,  sparsely  scattered  throughout  the  substance, 
pin-head  sized  grey  tubercles  with  opaque  whitish 
centres. 

Portal,  Cceliac,  Mesenteric,  Ileo-Colic,  and  Colic 
Glands. — Normal. 

Kidneys  and  Suprarenal  Bodies.—  Normal. 

Tonsils,  Pharynx,  Submaxillary,  Pharyngeal,  Cervi- 
cal, and  Axillary  Glands. — Normal. 

Microscopical  Examination.     (Smear  preparations.) 

Inguinal  Gland. — Tubercle  bacilli  singly  and  in  small 
clumps-;   the  latter  appeared  very  degenerate. 


Liver 
Lung 
Spleen 


No  tubercle  bacilli. 
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DOG  120.    (Puppy.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIV. 

Date— April  10th,  1906. 

Dose — 25  milligrammes. 

Weight  at  Death— 5,280  grammes. 

Killed— July  1 1th,  1906.     [92  days  after  inoculation.] 


Clinical   History. 

The  dog  was  inoculated  subcutaneously  between  the 
shoulders. 

A  thickening  developed  which  extended  downwards 
over  the  left  shoulder ;  the  skin  ulcerated  at  the  inferior 
extremity  of  this  thickening  as  well  as  in  several  other 
places,  and  there  was  a  constant  discharge  of  pus  from  all 
the  openings.  The  left  prescapular  gland  became  en- 
larged, the  skin  adhered  to  it,  and  towards  the  end  of  the 
experiment  broke  down.  The  general  health  of  the 
animal  was  unaffected  by  the  inoculation. 

Tuberculin    Test. 

May  10th,  1906.  30  days  after  inoculation.  Dose  of 
tuberculin,  5*0  cc.  The  temperature  rose  from  38*4°  C. 
just  before  inoculation  to  39*5°  C  9  hours  afterwards  ; 
the  highest  temperature  during  the  preceding  4  days 
was  39-5°  C. 

POST-MORTEM    EXAMINATK  >N. 

Condition. — Moderately  good. 

Local  Lesion. — Over  the  upper  part  of  the  left  scapula 
there  was  an  opening  about  half  an  inch  in  diameter, 
the  skin  around  which  was  thickened,  inverted  and 
puckered.  The  opening  led  into  an  irregular  flat  space 
in  the  subcutaneous  tissues,  3  in.  in  length,  and  1£  in.  in 
greatest  breadth,  lined  with  soft  pinkish  granulation  tissue 
discharging  pus.  The  skin  over  the  inferior  extremity 
of  the  space  showed  a  series  of  three  or  four  small  open- 
ings through  which  thin  pus  could  be  expressed. 

The  Left  Prescapular  Gland. — -Was  enlarged,  measuring 
1^-  in.  in  length,  and  closely  adherent  to  the  surrounding 
structures.  On  section  the  upper  part  of  the  gland  was 
composed  of  dense  fibroid  tissue  containing  dull  white  soft 
shreddy  streaks ;  the  rest  of  the  gland  was  soft,  reddish, 
and  resembled  granulation  tissue.  (A  smear  made  from 
this  part  of  the  gland  showed  a  few  tubercle  bacilli  and 
numerous  organisms  stained  blue,  chiefly  short  chains  of 


cocci.)  The  skin  over  the  upper  part  of  the  gland  showed 
the  orifice  of  a  sinus  discharging  semi-purulent  material ; 
the  sinus  extended  into  the  gland  substance  and  was  lined 
with  reddish  granulation  tissue. 

Thorax. 

The  Lungs. — Were  crepitant  throughout.  In  the 
left  caudal  lobe  just  under  the  pleura  there  were 
two  firm  grey  nodules  the  size  of  hemp  seeds,  and 
one  in  the  depth  the  size  of  a  millet  seed  with  a  caseous 
centre ;  in  the  right  caudal  lobe  there  was  one  hemp- 
seed  sized  nodule  caseous  in  the  centre  and  one 
miliary  caseous  tubercle.  In  the  cephalic  lobes  there 
were  about  half  a  dozen  shotty  tubercles,  caseous  in 
the  centre,  the  largest  the  size  of  a  millet  seed. 

The  Bronchial  Glands. — Seemed  rather  larger  than 
usual,  but  were  not  obviously  abnormal  on  section. 

Heart  and  Pleura. — Normal. 
Abdomen. 
Omentum  and  Peritoneum. — Normal. 
Spleen. — Normal. 

Liver. — Contained  very  numerous  evenly  dis- 
tributed grey  tubercles,  with  whitish  centres,  the 
largest  not  more  than  0'5  mm.  in  diameter. 

Portal  Gland. — Normal. 

Kidneys. — The  capsules  stripped  badly ;  no  tubercles 
were  seen. 

Suprarenal  Bodies. — Normal. 

Pharynx  and  Intestines. — Normal. 

Submaxillary,  Pharyngeal,  Cervical,  Bight  Prescap- 
ular, and  Inguinal  Glands. — Normal. 

Microscopical  Examination.    (Smear    preparations.) 

Left    Prescapular     Gland. — A     few      tubercle     bacilli  -r 
numerous  other  organisms. 
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DOG  118.    (Adult  Retriever.) 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIV. 

Date— April  10th,  1906. 

Dose — 25  milligrammes. 

Killed— July  12th,  1906.     [93  clays  after  inoculation.] 


Clinical  History. 

The  dog  was  inoculated  subcutaneously  in  front  of  the 
left  shoulder. 

A  large  swelling  developed  which  ulcerated  and  then 
diminished  in  size  ;  there  was  a  constant  discharge  of 
pus  from  the  ulcer,  at  first  very  profuse. 

POST-MORTEM  EXAMINATION. 
Condition. — Good. 

Local  Lesion. — On  the  left  side  of  the  neck  just  in  front 
of  the  shoulder  there  was  a  narrow  ulcer  1  in.  in  length, 
at  the  upper  extremity  of  which  there  was  an  opening 
the  diameter  of  a  crow-quill  which  communicated  with 
a  small  space  in  the  subcutaneous  tissues  between  the 
ulcer  and  the  spinous  processes  of  the  vertebrae.  The 
space  was  lined  with  soft  reddish  granulation  tissue  and 
surrounded  by  fibrous  tissue. 

On  the  right  side  of  the  neck  just  in  front  of  the  right 
shoulder  there  was  a  minute  opening,  surrounded  by  soft 
pink  granulations,  situated  in  the  centre  of  a  small  scar. 
This  opening  was  the  external  orifice  of  a  long  narrow; 
suppurating  track,  lined  with  soft  reddish  granulation  tissue 
which  communicated  with  the  space  above  describ  d  ; 
the  walls  of  the  track  were  thickened  with  fibrous  tissue. 
The  prescapular  glands  on  both  sides  were  normal  in 
size  and  appearance. 

Thorax. 
Lungs. — The  lungs  showed  just  under  the  pleura 
two  or  three  small  hard  grey  transparent  tubercles, 
the  largest  the  size  of  a  pin's  head  ;    three  similar 
tubercles  were  seen  in  the  depth  of  the  lung. 


Bronchial  Glands. — Normal. 

Heart  and  Pleura. — Normal. 
Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — The    pulp    contained    an    irregular    hard 
pigmented  fibrous  nodule,  tin;  size  "I  a   hemp 
adherent  to  both  layers  of  the  capsule;    otherwise 
the  spleen  was  normal. 

Liver. — In  the  substance  under  the  capsule  there 
were  about  half  a  dozen  soft  yellow  foci  the  largest 
the  size  of  a  millet  seed  ;  there  were  also  one  or  two 
grey  foci ;   on  section  the  liver  appeared  normal. 

Portal  Gland. — Normal. 

Kidneys. — Each  kidney  showed  in  the  cortex 
moderately  numerous  grey  spherical  tubercles,  the 
largest  1  mm.  in  diameter ;  the  majority  of  these 
had  a  minute  opaque  centre. 

Suprarenal  Bodies. — Normal. 

Tonsils,  Pharynx  and  Intestines. — Showed  no  sign  of 
tuberculosis. 

Submaxillary,  Pharyngeal,  Cervical,  Mesenteric, 
Lumbar,   Iliac  and  Inguinal   Glands. — Normal. 

Microscopical  Examination.  {Smear  preparations.) 

Kidney     - 
Liver 


No  tubercle  bacilli. 


A  guinea-pig  inoculated  with  an  emulsion  made  from 
liver  substance,  containing  two  yellow  foci  remained 
healthy. 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  DOGS  WITH  TUBERCULOUS 

MATERIAL  OF  BOVINE  ORIGIN. 


INOCULATIONS   WITH    ' 

rissuE 

EMULSIONS. 

Virus. 

Number 
of 

Dog. 

Age. 

Material 

Inoculated 
and  Dose. 

Method  of 
Inoculation. 

Duration 
of  Life. 

Killed 

or 
Died. 

Post-Moktem  Results. 

BIY. 

24 

Adults 

\ 

0*5  ce.    of  an 
emulsion  of 
Guinea-pig 
organs  (Virus 
B  IV.)  contain- 
ing IOI.j  million 

Subcutaneous 

171  days 

Killed 
in  good 
health 

No  definite  tuberculous  lesions. 

B  IV. 

2<> 

AdultJ 

tubercle  bacilli. 

Intraperitoneal 

71  days 

Killed 
dying 

Acute  generalised  tuberculosis  ;  tuber- 
culosis of  omentum  and  mesentery 
and     meso-colon     (slight)  ;     lungs 
beset  with  miliary  tubercles  ;  liver 
greatly  enlarged  and  packed  with 
soft  whitish  tubercles  ;  there  were 
scattered  tubercles  in  the  kidneys  ; 
the  sternal  glands  and  most  of  the 
abdominal  lymphatic   glands  were 
tuberculous  ;  the  epididymis  of  the 
right    testicle    was    enlarged    and 
caseating. 

CULTURE    INOCULATIONS. 


Virus. 


Number 

of 

Dog. 


B  XXII. 


B  XXII. 


B  IV. 


BIX. 


B  IX. 


BXXIV 


ri 


74 


112 


114 


Age. 


Young 

adult 


Young 
adult 


120 


BXXI\.         lis 


Adult 


oung 


Young 


Young 


Dose. 


1  -U  mg. 
1  0  mg. 


10-0  mg. 


1  0  mg. 


Adult 


I  m  mg. 


25'0  mg. 


25  0  rag. 


Method  of 
Inoculation. 


Subcutaneous 


Intraperitoneal 


Subcutaneous 


Subcutaneous 


Intraperitoneal 


Subcutaneous 


Subcutaneous 


Duration 
of  Life. 


loo  days 


lob'  days 


63  days 


98  days 


32  days 


92  days 


93  days 


Killed 

or 
Died. 


Killed 
in  good 
health 

Killed 
in  good 
health 


Killed 
in  good 
health 


Killed 
in  good 
health 


Died 


Killed 
in  good 
health 


Killed 
in  good 
health 


Post-mortem  Results. 


No  tuberculosis  ;  there  was  a  scar  at 
the  seat  of  inoculation,  and  a  scar 
over  the  right  inguinal  glands. 

There  were  a  few  fibrous  nodules  in 
the  lung  ;  the  kidneys  contained 
numerous  tubercles,  not  apparently 
tuberculous  ;  the  liver  showed  some 
yellow  points.  Tubercle  bacilli 
found  in  a  lung  nodule  ;  none  else- 
where. 

Local  lesimi ;  nearest  glands  not 
apparently  tuberculous  ;  in  the  left 
axilla  there  was  a  large  cavity  lined 
with  granulation  tissue,  and  in  the 
left  groin  a  small  sinus  extending 
to  the  inguinal  gland  ;  the  lungs 
contained  numerous  grey  miliary 
tubercles,  and  there  were  a  few 
small  tubercles  in  each  kidney 
(?  tuberculous). 

Small  local  thickening ;  inguinal 
glands  enlarged  and  indurated, 
showed  on  section  indefinite  streaks 
of  necrosis  :  peri-glandular  tissues 
thickened  ;  skin  adherent,  scarred, 
showed  numerous  small  sinuses. 
Lungs  contained  sparsely  scattered 
grey  fibrous  tubercles.  The  liver 
showed  sparsely  scattered  through- 
out greyish-white  pin-head  sized 
tubercles. 

Tuberculous  peritonitis  ;  sternal  and 
cceliac  glands  showed  early  necrosis; 
in  the  lungs  (here  were  several 
patches  of  bnmcho-pneumonia  but 
no  tubercles ;  there  was  a  grey 
tubercle  in  each  of  the  kidneys. 

Ulcerated     Ideal     lesion;    adjacent 

prescapular  gland  enlarged,  indu- 
rated and  tuberculous.  I'he  lungs 
contained  about  ten  nodules,  the 
largest,  the  size  of  a  hemp  seed. 
There  were  numerous  minute  tu- 
bercles in  the  liver.  Other  organs 
and  glands  werft  normal. 

There  was  a,  small  cavity  at  the  site 
of  inoculation,  lined  with  granula- 
tion tissue,  with  two  sinuses  lead- 
ing from  it.  The  lungs  contained 
a  tew  minute  grey  tubercles,  and 

t  here  were  a  few  doubt  ful  foci  iii 
t  he  liver  and  kidneys  (no  tubercle 
bacilli  found). 
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INOCULATION    EXPERIMENTS    ON    CATS. 
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INOCULATION  EXPERIMENTS  ON  CATS. 


Twelve  cats  have  been  inoculated,  ten  subcutaneously  and  two  intraperitoneally,  with  culture  Irom  four  ol  the 
tovine  viruses,  namely,  Viruses  B  I.,  III.,  XVIII.,  and  XXVIII. 

Two  cats  inoculated  subcutaneously  with  1  mg.  of  culture  from  Virus  B.I.  were  killed  when  very  ill  in  36  and 
49  days  respectively  ;  in  each  case  there  was  a  local  lesion  and  caseation  of  the  nearest  glands  and  severe  tuberculosis 
of  the  lungs,  the  abdominal  organs  not  being  affected  to  any  extent. 

Another  cat  inoculated  subcutaneously  with  1  mg.  of  culture  from  Virus  B    XVIII.  died  in  70  days,  apparently 
from  impacted  faeces  ;  the  post-mortem  examination  showed  a  local  lesion,  tuberculosis  of  the  nearest  glands,  Dumerou 
tubercles  in  the  kidneys  and  the  thyroid,  and  a  few  nodules  in  the  lungs. 

A  cat  inoculated  intraperitoneally  with  1  mg.  of  culture  from  Virus  B.  III.  died  in  39  days  and  showed  tuberoulou 
peritonitis,  enlargement  and  caseation  of  the  abdominal  lymphatic  glands  and  the  ventral  mediastinal  glands,  one 
caseous  nodule  in  the  liver  and  a  few  doubtful  foci  in  the  lungs. 

Two  kittens,  each  inoculated  with  1  mg.  of  culture  from  Virus  B.  III.,  one  subcutaneously,  the  other  intraperi- 
toneally, died  in  17  days,  before  definite  lesions  had  had  time  to  form  in  the  internal  organs  ;  tubercle  bacilli  were 
numerous  in  all  the  organs  and  were  found  in  one  case  in  the  marrow. 

Another  kitten,  inoculated  subcutaneously  with  culture  from  Virus  B.  XVIII.,  died  in  25  days  ;  the  carcass  was 
partly  eaten,  but  sufficient  remained  to  show  that  in  this  case  also  death  was  due  to  acute  tuberculosis,  bacilli  being 
very  numerous  in  all  the  organs. 

Two  cats  and  three  kittens  were  inoculated  subcutaneously  with  culture  derived  from  the  original  mateiial 
of  Virus  B.  XXVIII. 

One  of  the  cats,  a  young  adult,  inoculated  with  0"1  mg.,  died  in  22  days  of  acute  tuberculosis,  tubercle 
bacilli  being  very  numerous  in  the  marrow  and  all  the  organs. 

The  other  cat,  older  than  the  latter,  inoculated  with  1  mg.,  was  killed  in  apparent  good  health,  74  days  after 
inoculation,  and  showed  a  local  ulcer,  caseation  of  the  nearest  glands,  and  miliary  tuberculosis  of  the  lungs  and 
kidneys. 

The  three  kittens  received  1*0,  0*1,  and  001  mg.,  and  died  in  21,  34,  and  39  days  respectively  of  acute 
disseminated  tuberculosis,  the  lungs  in  each  case  being  severely  affected. 

GENERAL  RESULTS. 

The  experiments  show  that  tuberculosis  is  readily  set  up  in  cats  and  kittens  by  subcutaneous  and  by  intiaperi- 
toneal  inoculation.     Cats  are  less  susceptible  than  kittens. 

In  kittens  tubercle  bacilli,  whether  inoculated  intraperitoneally  or  subcutaneously,  are  quickly  disseminated 
over  the  body,  and  may,  when  the  dose  is  sufficiently  large,  multiply  in  the  tissues  so  rapidly  that  death 
ensues,  probably  from  toxaemia,  before  definite  tuberculous  lesions  have  had  time  to  develop  in  the  internal 
organs. 


4  1. 
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CAT  26. 

Subcutaneous. — Inoculation  of  culture  obtained  from  Cow  40  (Virus  B  I.). 

Date.— November  12th,  1904. 

Dose. — 1-0  milligramme 

Killed. — December  17th,  1904,  when  very  ill.     [35  days  after  inoculation.] 


POST-MORTEM   EXAMINATION. 

Condition. — Very  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  a 
little  to  the  left  of  the  umbilicus,  there  was  an  oval  ulcer 
1£  in.,  by  1  in.,  with  raised,  irregular,  undermined 
margins  and  thickened  base  ;  the  floor  was  covered  with 
ill-formed  granulation  tissue,  secreting  a  yellow  discharge. 

Left  Inguinal  Gland. — The  size  of  a  swallow's  egg, 
showed  part  of  the  cortex  opaque,  firm,  and  caseous. 

Omentum,   Peritoneum. — Normal. 

Spleen. — Not  apparently  enlarged  ;  showed  in  the  pulp 
numerous  grey  spherical  bodies,  about  the  size  of  pins' 
heads  (?  enlarged  Malpighian  bodies.) 

Liver. — The  substance  was  speckled  with  minute  grey 
foci. 

Portal  Gland. — Slightly  enlarged ;  showed  one  or  two 
caseous  foci  in  the  cortex. 


Kidneys. — Right  kidney  showed  on  the  surface  two  or 
three  suspicious  grey  foci. 

The  left  kidney  and  the  suprarenal  bodies  appeared 
normal. 

Lungs. — Were  beset  with  grey  miliary  tubercles  ;  the 
cephalic  lobes  were  firm  and  solid,  pieces  sinking  in  water  ; 
pieces  from  the  caudal  lobes  just  managed  to  float ;  the 
bronchi  were  filled  with  frothy  muco-pus. 

Bronchial  Glands.— -Three  or  four  times  the  normal 
in  size,  showed  early  caseous  foci. 

Mediastinal  Glands. — Ventral  mediastinal  glands,  much 
enlarged,  were  firm,  yellow,  and  caseous  in  more  than  half 
their  extent ;  the  rest  of  the  glands  showed  caseous  foci. 


Microscopical  Examination. 

Ventral  Mediastinal  Gland  ) 
Muco-Pus  from  Bronchus  -  f 
Liver  ----- 


(Smear  preparation.) 

A  few  tubercle  bacilli. 
No  tubercle  bacilli. 
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CAT  28. 

Subcutaneous.— Inoculation  of  culture  obtaiiel  from  Cow  40  (Viras  B  I). 

Date.— November  12th,  1904. 

Dose— l'O  milligramme. 

Killed.— In  a  dying  condition  on  December  31st,  1904.     [49  Hays  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Body. — Very  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  a  little 
to  the  left  side  of  the  umbilicus,  there  -was  a  tumour  measur- 
ing roughly  H  in.  by  1J  in.  by  i  in.  The  skin  over  it-was 
adherent  and  infiltrated,  and  showed  a  circular  ulcer  about 
|  in.  in  diameter  ;  the  ulcer  had  thick,  abrupt  margins, 
and  communicated  with  a  cavity  in  the  centre  of  the 
tumour ;  the  cavity  was  surrounded  by  thick  walls  of 
fibrous  tissue,  showing  here  and  there  opaque  yellow  foci. 
The  internal  walls  of  the  cavity  were  pinkish  and  granular, 
and  were  covered  with  flakes  of  yellow  pus. 

Inguinal  Glands. — On  the  left  side,  one,  the  size  of  a 
broad  bean,  was  indurated,  and  showed  on  section  irregular 
firm  caseated  patches  throughout  the  greater  part  of  the 
cortex  ;  the  rest  of  the  gland  substance  was  studded  with 
opaque  caseous  foci.  Three  or  four  smaller  glands  were 
beset  with  discrete  caseous  foci. 

Bight  Inguinal  Glands. — Normal. 

Lift  Axillary  Gland. — The  size  of  a  French  bean,  showed 
on  section  irregular  caseous  areas  replacing  about  half  the 
gland  substance. 

Lfft  Iliac  Gland. — The  size  of  a  sparrow's  egg,  was 
studded  with  caseous  foci,  which  in  two  or  three  places 
had  run  together  to  form  irregular  patches. 

Bight  Iliac  Gland. — Normal. 

Omentum,  Peritoneum. — Normal. 


Spleen. — Not  obviously  enlarged,  showed  on  section 
numerous  small  grey  spherical  bodies,  which  were  probably 
slightly  enlarged  Malpighian  corpuscles  ;  there  was  no  sign 
of  cas?ation. 

Kidneys. — Each  showed  on  the  surface  a  grey  tubercle 
the  size  of  a  mustard  ssed. 

Liver.— Appeared  normal  on  the  surface  and  on  section. 

Portal  Gland. — Showed  a  caseous  focus. 

Mesenteric  Glands,  Colic  Glands. — Normal. 

Lungs. — Both  lungs  were  closely  packed  with 
miliary  tubercles,  wdiich  in  the  cephalic  lobes  practically 
replaced  the  lung  parenchyma  ;  in  the  caudal  lobes  there 
was  a  small  amount  of  congested  emphysematous  lung 
tissue,  by  virtue  of  which  these  lobes,  when  placed  in 
water,  just  managed  to  float ;  the  cephalic  lobes  sank  in 
water.  The  majority  of  the  tubercles  were  homogeneous 
throughout,  but  a  few  were  opaque  in  the  centre. 

Bronchial  Glands. — Were  enlarged,  congested,  and 
showed  early  foci  of  caseation. 

Mediastinal  Glands. — The  ventral  mediastinal  glands 
showed  irregular  caseated  patches  in  the  cortices. 

Pleura,  Heart. — Normal. 

Microscopical  Examination.     {Smear  preparations.) 

Spleen  and  Kidney. — No  tubercle  bacilli. 

Lung. — Two  tubercle  bacilli. 

Ventral  Mediastinal  Gland.  —Numerous  tubercle  bacilli. 
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CAT  32.    [Kitten,  8  Weeks  old.] 
Subcutaneous. — Inoculation  of  culture  derived  from  Caif  214  [Virus  B.  III.' 
Dose, — 1  milligramme. 
Date.— March  23rd,  1905. 
Initial  Weight.— 500  grammes 
Final  Weight. — 435  grammes. 
Loss  in  Weight.  —65  grammes. 
Died. — April  9th,  1905.     [17  days  after  inoculation.] 


POST-MORTEM    EXAMINATION. 

Local  Lesion. — In  the  subcutaneous  and  muscular 
tissues  of  the  abdominal  wall  there  was  a  prominent 
tumour  1^  by  \\  by  |,  composed  of  yellow  caseo-neerotic 
tissue,  softened  and  hemorrhagic  in  the  central  part.  The 
skin  was  adherent,  infiltrated  and  at  one  part  necrosed 
and  ulcerated. 

Inguinal  Glands. — An  inguinal  gland  on  each  side 
nearest  the  local  lesion  was  enlarged  and  caseous  through- 
out ;  some  smaller  inguinal  glands  on  each  side,  more 
remote  from  the  tumour,  showed  early  caseation. 

The  Iliac  Glands. — Were  greatly  enlarged,  and  on  section 
yellow  and  necrotic  throughout. 

Axillary  Glands. — Normal. 

Abdomen. 
Omentum  and  Peritoneum. — Normal. 
The  Spleen. — Was  not  enlarged;    close  inspection  re- 
vealed numerous  grey  specks  just  visible  to  the  naked  eye. 


The  Liver.— Showed  similar  grey  points  throughout  the 
substance. 

The  Portal  Gland. — Was  enlarged  ;  no  opaque  foci  we/e 
seen. 

Kidnei/s.—  Congested  ;  otherwise  normal. 

Thorax. 

The  Lungs. — Were  congested  and  showed  small  patches- 
of  consolidation  ;  no  tubercles  were  visible. 

The  Bronchial  Glands. — Appeared  normal. 

The  Sternal  Glands.— Were  enlarged,  firm,  and  in  astate- 
of  early  caseation  and  necrosis. 

Microscopical  Examination.     (Smear  preparations.) 
Liver.- — Numerous  tuberc'e  bacilli. 
Spleen. — Numerous  tubercle  bacilli. 
Lungs. — Numerous  tubercle  bacilli. 
Marrow. — Numerous  tubercle  bacilli. 
Sternal  Gland.  —Very  numerous  tubercle  bacilli. 
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CAT  34.    (Adult.) 

Intraperitoneal. — Inoculation  of  culture  derived  from  Calf  214.     [Vims  B  III. J 

Dose. — 1  milligramme. 

Date.— March  23rd,  1905. 

Initial  Weight.— 2,950  grammes. 

Final  Weight — -1,650  grammes. 

Loss  in  Weight.— 1,300  grammes. 

Died. — May  2nd,  1905.     [39  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — There  was  a  small  irregular  thin  yellow 
patch  of  caseous  infiltration  in  the  subcutaneous  tissues. 

The  Inguinal  Glands. — Were  slightly  enlarged  and 
showed  small  caseous  areas  in  the  cortex. 

Abdomen. 

The  Peritoneal  Cavity. — Contained  a  large  quantity  of 
clear  yellow  serous  fluid. 

The  Omentum. — Was  retracted  and  considerably 
thickened,  and  showed  irregular  masses  and  bands  of 
firm  yellow  caseating  tuberculous  tissue;  there  were  similar 
but  smaller  masses  in  the  gastro -splenic  omentum. 

Peritoneum. — The  parietal  peritoneum  showed  flakes  of 
lymph  and  two  or  three  groups  of  small  yellow  tubercles 
on  the  floor. 

The  peritoneal  surface  of  the  diaphragm  wras  covered 
with  a  thin  grey  membrane,  yellowish  in  patches. 

On  the  mesentery  there  were  a  few  grey  foci  and  two 
or  three  caseous  tubercles. 

Spleen. — Pale,  firm,  and  not  obviously  enlarged  ;  no 
tubercles  were  seen  on  section. 

The  Liver. — Showed  over  the  surface  a  practically  con- 
tinuous thin  grey  membrane  which  readily  peeled  off  ;  this 
membrane  was  speckled  with  minute  greyish  white  foci  ; 
embedded  in  the  substance  of  the  liver  under  the  capsule 
on  the  anterior  surface  there  was  a  yellow  caseous  nodule, 
2  mm.  in  diameter,  with  a  thin  fibrous  capsule. 

The  Kidneys. — Were  pale  ;  otherwise  normal. 


The  Portal,  Splenic,  Coeliac  and  Lumbar  Glanls.  —  W  T6 
enlarged  and  practically  caseous  throughout. 

The  Mesenteric,  Ileo-colic  and  Iliac  Glands. — C  >nt  lined 
num3rous  caseous  foci. 

LThoraz. 

Heart. — Normal. 

Pleura. — Normal. 

Lungs. — The  lungs  were  congested  and  emphys:>mitous 
along  the  margins  ;  there  were  patches  of  collapse  in  the 
left. 

Cephalic  Lobes. — On  close  inspection  of  the  lung  minute 
grey  foci  were  saen  under  the  pleura  which  appeared  to  be 
smill  tubercles  ;  here  and  there  these  foci  seemed  to  have 
run  together  and  forimd  grey  patches  ;  the  tubercles  were 
not  sharply  defined  and  could  not  definitely  be  mide  out 
on  section  of  the  lung. 

The  Bronchial  Glands. — Appeared  normal. 

The  Ventral  Mediastinial  Glands. — Were  enlarged  and 
fused  together  to  form  a  mass  the  size  of  a  pigeon's  egg ; 
they  consisted  throughout  of  firm  yellow  friable  caseo- 
necrotic  tissue. 

Microscopical  Examination.     (Smear  preparations.) 

Spleen. — Moderately  numerous  tubercle  bacilli. 

Liver  Substance.' — A  few  tubercle  bacilli. 

Lung. — A  few  tubercle  bacilli. 

Ventral  Mediastinal  Gland. — Swarms  of  tubercle  bacilli. 
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CAT  36.    (Kitten,  8  Weeks  Old.) 

Intraperitoneal.—  Inoculation  of  culture  derived  from  Calf  214.     [Virus  B  III.] 

Dose. — 1  milligramme. 

Date.— March  23rd,  1905. 

Initial  "Weight.— 500  grammes. 

Final  Weight. — 110  grammes. 

Loss  in  Weight. — 90  grammes. 

Died. — April  9th,  1905.     [17  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

In  the  muscle  wall  of  the  abdomen  there  was  a  firm 
caseous  nodule  the  size  of  a  split  pea. 

Abdomen. 

The  Omentum. — Was  greatly  thickened,  particularly  near 
the  pylorus,  where  it  formed  a  firm  yellow  lobulated 
caseating  mass,  showing  only  a  very  small  amount  of 
grey  translucent  tissue. 

Peritoneum. — The  parietal  peritoneirm  showed  spots  of 
lymph  and  numerous  slender  strands  of  fibrin  extending 
between  it  and  the  viscera.  On  the  peritoneal  surface  of  the 
diaphragm  there  were  about  half  a  dozen  pin-head -sized 
grey  tubercles,  and  running  parallel  to  the  fibres  of  the 
tendon  fine  whitish  streaks  of  tuberculous  deposit.  The 
mesentery  and  mesocolon  showed  a  few  minute  whitish 
foci ;  some  of  these  could  be  scraped  away  with  the 
finger  and  were  apparently  sp^ts  of  purulent  lymph  ; 
others  seemed  to  be  early  tubercles. 

The  Spleen. — Was  a  little  enlarged  and  the  Malpighian 
bodies  were  more  conspicuous  than  normal ;  no  tubercles 
were  seen. 

The  Liver. — Substance  was  beset  with  minute  grey  pin- 
point foci. 

The  Portal  Gland. — Was  enlarged  and  showed  numerous 
early  caseous  foci. 


The  Kidneys. — Showed  petechial  haemorrhages  on  tho 
surfaces  ;  each  contained  a  doubtful  grey  tubercle. 

A  Pyloric  Gland. — Was  dense,  yellowish  white  and  caseous 
in  half  its  cortex. 

The  Coeliar  Glcnd.—  Was  enlarged  and  caseous  through- 
out the  cortex. 

The  Lumbar  Glands. — Were  enlarged,  firm,  and  in  a  state 
of  early  caseation,  but  less  advanced  than  the  coeliac. 

The  Gastric,  Mesenteric,  Ileo-colic  and  Iliac  Glands. — 
Were  a  little  enlarged  and  contained  caseous  foci. 

Thorax. 

Pleura. — Normal. 

The  Lungs — Were  pinkish  in  colour  and  normally  crepi- 
tant ;  the  right  cephalic  lobe  showed  a  patch  of  collapse  ; 
with  this  exception  the  lungs  were  normal. 

The  Bronchial  Glands. — Contained  small  caseous  foci. 

The  Ventral  Mediastinal  Glands. — Were  greatly  enlarged, 
dense,  yellow,  and  caseous  practically  throughout. 

Microscopical  Examination.     (Smear  Preparations.) 

Liver. — Very  numerous  tubercle  bacilli. 
Spleen. — Very  numerous  tubercle  bacilli. 
Lung. — Very  numerous  tubercle  bacilli. 
Sternal  Gland.— Very  numerous  tubercle  bacilli. 
Marrow  (femur). — Numerous  tubercle  bacilli,  chiefly  in 
clumps. 
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CAT  66.    (Adult). 

Subcutaneous. — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII.     [Inoculated  at  the 
same  time  and  with  some  of  the  same  culture  as  Cat  68.  J 

Dose — 1 '  0  milligramme. 

Date — December  12th,  1905. 

Initial  Weight.— 2,600  grammes. 

Final  Weight. — 1,410  grammes. 

Loss  in  Weight- — 1,190  grammes. 

Died. — February  20th,  1906.     [70  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 


Local  Lesion. — The  skin  of  the  abdomen  in  the  left 
inguinal  region  showed  an  ulcer  f  in.  in  greatest 
diameter,  with  raised  irregular  caseous  margins,  pale 
granular  floor  partly  covered  with  a  dry  caseous  scab, 
and  slightly  thickened  fibroid  base. 

The  Left  Inguinal  Glands. — Were  enlarged  and  advanced 
in  caseation.  The  tissues  around  these  glands  were 
thickened  and  fibroid  and  contained  caseous  nodules. 
The  skin  over  them  showed  several  sinuses,  one  of  which 
discharged  greenish  yellow  pus. 

A  Right  Inguinal  Glar.d  was  slightly  enlarged  and  beset 
with  caseous  foci. 

Axillary  Gland?. — One  on  the  left  mammary  vein,  near 
the  axilla,  was  slightly  enlarged  and  beset  with  coalescing 
caseous  tubercles.  A  gland  in  the  left  axilla  was  beset 
with  caseous  foci. 

The  axillary  g'ands  on  the  right  side  showed  a  few 
scattered  foci. 

The  Iliac  and  Lumbar  Glands. — Were  slightly  enlarged 
and  contained  fairly  numerous  discrete  caseous  tubercles 
in  the  cortex. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Normal. 

Liver. — Normal  in  colour,  showed  on  the  surface  as 
well  as  on  section  a  few  doubtful  grey  foci. 

Portal  Gland. — Normal 

Kidneys. — The  kidneys  were  pale;  each  showed  on  the 
surface  fairly  numerous  grey  tubercles,  some  with  opaque 
white  centres,  none  larger  than  1  mm.  in  diameter.    On 


section  similar  tubercles  were  seen  in  the  depth  of  the 
cortex ;  there  was,  besides,  a  number  of  streaks,  grey 
around  the  margins,  caseous  in  the  centre,  1  mm.  or 
more  in  breadth,  extending  radially  from  the  cortex 
into  the  medulla;  some  of  these,  gradually  becoming 
finer,  were  continued  into  the  papillary  zone,  where  they 
ended  near  the  apex  of  the  papilla.  There  was  no  pufl 
in  the  pelvis  of  either  kidney. 

Suprarenal  Bodies. — Normal. 

Coeliac,  Mesenteric,  and  Ileo-colic  Glands. — Normal. 

Small  Intestine. — Normal. 

Large  Intestine. — Filled  with  large  hard  dry  scybala. 

Thorax. 

Heart,  Pleura. — Normal. 

Lungs. — The  lungs  were  normal  in  general  appearance  ; 
in  each  caudal  lobe  there  was  a  caseous  nodule,  grey 
around  the  periphery,  the  largest  the  size  of  a  small  pea  ; 
in  one  of  these  lobes  there  was,  besides,  a  miliary  caseous 
tubercle,  and  in  the  other  a  translucent  nodule,  3  mm. 
in  diameter.     The  rest  of  the  lung  was  normal. 

Bronchial  and  Ventral  Mediastinal  Glands. — Normal. 

Pharnyx  and  Tonsils. — Normal. 

Pharyngeal  Glands. — Slightly  indurated  ;   no  opacities. 
Thyroid. — Both  lobes  of  the  thyroid  were  beset  with 
discrete  caseous  tubercles,  up  to  1  mm.  or  more  in  diameter. 
Microscopical  Examination.     (Smear  Preparatiors). 

r-.e      /No  tubercle  bacilli. 

Pharunqeal    Gland    )  ,     ,         ,    ,       ,    .      .... 
Thyroid  Body  }A    few    tuberc,e  baciUl" 

Kidney.     Moderately  numerous  tubercle  bacilli. 
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CAT  68.    (Kitten.) 

Subcutaneous. — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII. 

Dose — 1  milligramme. 

Date.— December  12th,  1905. 

Initial  Weight.— 970  grammes. 

Died. — January  6th,  1906.     [25  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

The  body  was  partly  eaten  by  a  companion  cat  (No.  66). 
The  following  could  be  examined  :  — 

A  Eight  Axillary  Gland, — Was  enlarged  and  showed  the 
greater  part  of  its  substance  yellow  and  caseous. 

A  Right  Inguinal  Gland. — Showed  early  caseation  in  the 
cortex. 

A  Left  Axillary  Gland. — Was  slightly  enlarged,  but  not 
caseous. 

A  Small  Piece  of  Spleen. — Showed  no  evidence  of 
tuberculosis. 

A  Portion  of  Liver. — Was  speckled  with  minute  greyish 
yellow  points. 


Each  Kidney. — Contained  a  minute  translucent  tubercle 
in  the  cortex. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Portions  of  the  lungs  remained.     The  left  lung  was 

pinkish  and  crepitant ;   no  tubercles  were  seen.     The  right 

lung    was    congested    (hypostatic),    and    showed    some 

scattered  grey  foci  of  a  doubtful  nature  (?  early  tubercles.) 

Microscopical  Examination.     (Smear  Preparations.) 
Spleen   \  Very    numerous    tubercle    bacilli,   chiefly    in 
Kidney  /     clumps. 

r         i  •  -l±     "j  i  ma  r  Numerous   tubercle    bacilli. 
Lung  (right  and  left)  } 
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CAT  84.    (Kitten.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVI11. 

Dose — 1  ■  0  milligramme. 

Date— June  1st,  1906. 

Initial  Weight — i30  grammes.     Final  weight — 450  grammes. 

Pied — June  22nd,  1906.     [21  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — At  the  seat  of  inoculation  in  the  mid- 
line of  the  abdomen  there  was  a  tumour  measuring  1J  in. 
by  1  in.  by  \  in.,  composed  of  yellow  caseo-necrotic 
breaking  down  material,  the  skin  over  which  was  ulcerated 
and  necrotic  ;  the  tumour  infiltrated  the  whole  thickness 
of  the  muscle  wall  but  did  not  involve  the  peritoneum. 

Neighbouring  Glands. — In  the  right  inguinal  region 
there  was  a  tumour  the  size  of  a  thrush's  egg  composed 
of  yellow  caseo-necrotic  substance,  softening  and  breaking 
down  near  the  skin  which  was  adherent,  necrotic  and 
ulcerated. 

In  the  left  inguinal  region  there  was  a  similar  but 
slightly  smaller  tumour. 

Bight  Pvdic  Gland. — Size  of  a  pea,  firm,  yellow  and 
caseo-necrotic  throughout. 

Bight  Axillary  Gland.— Was  slightly  enlarged  and 
showed  early  necrosis  chiefly  in  the  central  part  of  the 
gland. 

Left  Axillary  Gland. — The  size  of  a  broad  bean,  was 
yellow,  caseo-necrotic  throughout  and  at  one  part  softened. 

Pectoral  Glands.— A  left  p  ctoral  gland  was  very 
slightly  enlarged  and  showed  very  early  necrosis  in  the 
cortex.  A  right  pectoral  gland  was  slightly  enlarged  and 
showed  early  caseation  in  the  cortex. 

Iliac  Glands. — Were  much  enlarged,  particularly  on 
the  right  side ;  the  latter  were  firm  and  yellow  through- 
out. The  glands  on  the  left  side  showed  an  earlier  stage 
of  necrosis. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 
Spleen. — Pale,  not  apparently  enlarged  ;  the  pulp 
was  speckled  with  minute  grey  points. 


Liver. — Was  a  little  paler  than  norm.il  ind 
peppered  with  grey  translucent  foci  ranging  in  size 
from  that  of  a  point  just  visible  to  the  naked  eye  up 
to  rather  less  than  0 '  5  mm. 

The  Portal  Gland. — Not  enlarged,  showed  anumbei 
of  minute  greyish  white  points  in  the  cortex. 

Kidneys  and  Suprarenal  Bodies. — Appeared  normal. 

Cceliac  Glands. — Contained  some  doubtful  greyish 
points. 

Mesenteric  Glands. — Appeared  normal. 

Thorax. 

Lungs. — Were  cedematous-looking  and  firmer 
than  normal;  the  left  lobes  were  congested  and 
appeared  as  if  infiltrated  throughout  with  grey  foci, 
forming  a  network  ;  the  right  lobes  also  had  a  grey 
infiltrated  appearance,  less  definite  than  in  the  left 
lobes  on  account  of  the  absence  of  congestion. 

Bronchial  Glands. — Were  not  enlarged ;  they 
showed  a  few  early  tubercles  in  the  cortices. 

Sternal  Glands. — Were  fused  together  and  formed 
a  mass  the  size  of  a  small  filbert.  On  section  they 
were  yellow  and  caseous  throughout. 

Heart  and  Pleura. — Normal. 

Microscopical  Examination.     {Smear  Preparations.)^ 

Spleen. — Numerous  tubercle  bacilli. 

Kidney  "(Numerous  tubercle  bacilli,  many  in  clumps ; 
Liver     J  many  of  the  clumps  appeared  to  be  inside  cells. 

Lungs. — Very  numerous  tubercle  bacilli. 

Marrow. — Numerous  tubercle  bacilli  in  clumps. 

Sternal  Gland. — Swarms  of  tubercle  bacilli. 


77. 
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CAT  80.    (Kitten.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 

Dose — 0*1  milligramme. 

Date— June  1st,  1906. 

Initial  Weight — 430  grammes.     Final  weight — 500  grammes. 

Died— July  5th,  1906.     [34  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  skin  of  the  abdomen  there  was 
an  oval  ulcer  1J  in.  by  1  in.,  with  raised  everted  irregular 
margins,  uneven  floor  covered  with  caseo-pus  and 
thickened  congested  fibroid  base. 

Left  Inguinal  Gland. — The  left  inguinal  gland  was 
the  size  of  a  French  bean  and  showed  half  its  substance 
composed  of  yellowish  white  firm  but  friable  caseated 
tissue  ;  in  the  rest  of  the  gland  there  were  a  few  caseous 
foci. 

Right  Inguinal  Gland. — The  size  of  a  kidney  bean, 
was  partly  caseous. 

Pudic  Gland. — On  the  left  side,  the  size  of  a  small  pea, 
showed  part  of  the  cortex  caseous. 

Axillary  Glands. — On  the  right  side  there  were  two 
enlarged  glands  ;  one  was  composed  practically  through- 
out of  yellowish  white  caseated  tissue  ;  the  other  was 
oartly  caseous. 

Axillary  Glands. — The  gland  on  the  left  side  showed 
more  or  less  discrete  caseous  tubercles. 

Left  Iliac  Gland. — Was  enlarged,  and  beset  with 
small  caseous  foci ;  the  right  was  similar,  but  the  foci 
were  not  so  numerous. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Slightly  enlarged,  was  closely  beset 
with  grey  translucent  tubercles,  with  no  sign  of  central 
caseation,  the  largest  the  size  of  a  millet  seed ;  the 
tubercles  projected  from  the  surface  of  the  spleen. 

Liver. — Was  pale  and  contained  numerous 
evenly  distributed  grey  homogeneous  tubercles, 
the  largest  about  1  mm.  in  diameter. 


Portal,  Coeliac,  and  Lumbar  Glands. — Appeared 
normal. 

Kidneys. — Contained  fairly  numerous  grey 
tubercles,  the  largest  1  mm.  in  diameter ;  a  few 
of  the  larger  ones  showed  minute  opacities  in  the- 
centre. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs.  — Did  not  collapse  and  were  abnormally  firm  ; 
they  were  closely  beset  with  grey  miliary  tubercles 
everywhere  becoming  confluent ;  the  cephalic  lobes 
were  almost  completely  consolidated ;  the  right 
middle  lobe  sank  in  water ;  pieces  from  the  caudal 
lobes  floated ;  a  good  many  of  the  tubercles  had 
minute  opaque  white  centres. 

Bronchial  Glands. — Were  enlarged  and  showed  early 
foci  of  caseation  in  the  cortices. 

Sternal  Glands. — Were  enlarged  and  irregularly 
caseated. 

Pleura,  Heart. — Normal. 

Submaxillary,  Cervical  and  Pharyngeal  Glands. — - 
Normal. 

Mesenteric  Glands. — Not  enlarged,  showed  one  or 
two  small  tubercles. 

Microscopical  Examination  (Smear  Preparations). 

Marroiv  }   A  few  tubercle  baciUL 

e>      \  ■  i  ~m     j  f  Numerous  tubercle  bacilli. 
Broncmal  Gland  i 
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CAT  82.    (Kitten.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  materia]  of  Virus  Ti  \*  XVIII. 

Date— June  1st,  1906. 

Dose — O'Ol  milligramme. 

Initial  Weight — 160  grammes.     Final  weight — 500  gramm   -. 

Died — July  10th,  1906.     [39  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local-  Lesion. — On  the  left  side  of  the  abdomen  there  was 
a  tumour  measuring  1 J  in.  by  1  \  in.  by  \  in.,  the  skin  over 
nearlv  the  whole  of  which  was  ulcerated  ;  the  ulcer  was 
partly  covered  by  a  dry  caseous  scab  :  on  section  the 
tumour  showed  around  the  margins  trauslucent  fibroid 
caseating  tissue,  and  in  the  centre  soft  yellow  caseo-purulent 
material. 

Left  Inguinal  Gland. — Was  much  enlarged  and 
showed  the  greater  part  of  its  substance  composed  of 
firm  yellowish  white  caseated  tissue  ;  the  rest  of  the 
sland  contained  irregular  caseous  foci. 

Bight  Inguinal  Gland. — Was  little  if  at  all  enlarged. 
and  contained  a  few  caseous  foci. 

Axillary  Glands. — A  gland  near  the  left  axilla  was 
slightly  enlarged  and  showed  a  patch  of  early  caseation 
in  the  cortex  ;  two  other  glands,  slightly  enlarged,  ap- 
peared normal  on  section.     Right  axillary  glands  normal. 

Left  Iliac  Gland. — Was  enlarged  and  beset  with  early 
caseous  foci.  The  right  iliac  gland  was  not  apparently 
affected. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Spleen* — -Was  a  little  enlarged  and  contained  scattered 
nodules  ranging  in  size  from  a  pin"s  head  to  a  little 
larger  than  a  millet  seed  ;  the  larger  ones  were  yellow 
and  caseous,  the  smaller  ones  grey  and  translucent. 

Liver. — Was  pale  and  contained  a  moderate  number  of 
semi-transparent  tubercles,  with  no  sign  of  caseation,  the 
;argest  about  1  mm.  in  diameter. 


Portal  Gland. — Was  slightly  enlarged  and  showed  a 
few  caseous  foci. 

Kidneys.— Both,  kidneys  showed  in  the  cortex  numerous 
cysts,  filled  with  clear  fluid,  the  largest  the  size  of  a  millet 
seed. 

Suprarenal  Bodies. — Normal. 

Mesenteric,  Ileo-colic,  Colic  and  Lumbar  Glands. — 
Normal. 

Thorax 1 

Lungs. — Were  enlarged  and  firm,  and  collapsed 
very  slightly.  The  cephalic  lobes  and  the  right 
middle  lobe  w<.-re  quite  airless,  except  for  the  extreme 
tips  which  were  emphysematous,  and  packed  with 
confluent  grey  tubercles  ;  here  and  there  a  tubercle 
showed  a  minute  opaque  centre.  The  caudal  lobes 
were  also  infiltrated  with  grey  coalescing  tuber 
and  were  quite  airless,  except  along  the  margin- 
which  were  emphysematous. 

Bronchial  Glands. — Were  larger  and  firmer  than 
normal ;  on  section  they  showed  greyish  patches 
in  the  cortex  (paler  in  colour  than  the  surrounding 
gland  tissue),  but  no  foci  of  necrosis. 

Heart  and  Pleura. — Normal. 

Submaxillary,   Pharyngeal   and   Cervical   Glands. — 

Normal. 

Tonsils  and  Ink  s  '■■■  -.—Normal. 

Microscopical  Examination.     (Smear  Preparations.) 
Marrow. — No  tubercle  bacilli  found. 


77. 
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CAT  76.    (Young  Adult.) 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXVIII. 

Dose — 0*1  milligramme. 

Date— June  1st,  1900. 

Initial  Weight— 1.080  grammes.     Final  weight — 1,210  grammes. 

Died — June  23rd  1900.     [22  days  after  inoculation.] 


POST-MORTEM    EXAMINATION. 

Local  Lesion. — The  skin  over  the  costal  cartilages  on 
the  left  side  near  the  margin  of  the  thorax  showed  an 
oval  ulcer,  1  in.  in  length  by  f  in.  in  breadth,  with  irregular 
raised  undermined  margins  and  uneven  necrotic  floor. 

Neighbouring  Glands  :  The  left  xiphisternal  gland. — The 
size  of  a  large  pea,  was  yellow  and  necrotic  throughout 
and  softened  in  the  centre. 

A  gland  on  the  left  mammary  vein,  2  in.  from  the 
axilla,  the  size  of  a  large  broad  bean,  was  composed  through- 
out of  yellow  caseo-necrotic  partially  softened  material. 
A  gland  in  the  left  axilla,  the  size  of  a  pea, was  hemorrhagic, 
but  showed  no  foci  of  necrosis. 

A  gland  on  the  right  mammary  vein,  the  size  of  a  kidney 
bean,  showed  some  soft  canary  yellow  necrotic  patches  in 
the  cortex. 

A  gland  in  the  right  axilla  resembled  the  corresponding 
one  on  the  left  side. 

Inguinal  Glands. — The  left  was  slightly  enlarged,  deeply 
congested  and  showed  in  the  cortex  three  or  four  soft 
yellow  tubercles.     Right  inguinal  gland  normal. 

Iliac  and  Lumbar  Glands. — Normal. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Was  enlarged  and  showed  in  the  pulp 
numerous  minute  grey  points. 

Liver. — Substance  was  speckled  with  minute 
greyish  and  greyish  yellow  foci,  there  were  also 
numerous  minute  petechial  points  of  hemorrhage. 

Portal  Gland. — Was   enlarged,   hemorrhagic   and 


contained    a     number    of    yellow    caseous    miliary 
tubercles. 

Kidneys. — Were  pale  and  showed  on  the  surface 
numerous  small  haemorrhages,  up  to  1  mm.  in  diameter; 
no  tubercles  were  seen. 

Thorax. 

Lungs. — Were  firmer  than  normal,  cedematous 
and  congested  ;  there  were  no  patches  of  consolida- 
tion and  no  tubercles  were  seen. 

Bronchial  Glands. — Were  a  little  enlarged  and 
showed  yellow  foci  of  necrosis  in  the  cortices. 

Sternal  Glands. — Were  enlarged,  hemorrhagic, 
yellow  and  caseous  around  the  margins. 

Pleura. — Normal. 

Heart. — Mottled  on  the  surface  with  hemorrhages  ; 
no  tubercles  seen. 

Pharynx. — Tonsils  and  neck  glands  normal. 

Mesenteric  and  Ileo-Colic  Glands. — Were  somewhat 
enlarged  ;  on  section  they  were  dark  red  and  presented 
here  and  there  minute  yellow  points. 

Colic  and  Cceliac  Glands. — Dark  red ;  no  foci  of 
necrosis  seen. 

Microscopical  Examination.     (Smear  Preparations.) 
Spleen. — Numerous  tubercle  bacilli. 

t\j  f  Numerous  tubercle  bacilli,  chiefly  in  clumps. 

Liver. — Moderately  numerous  tubercle  bacilli. 
Kidney. — No  tubercle  bacilli  found. 


!, 
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CAT  78.    (Adult). 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  13.  X  X  VI 1 1. 

Date— June  1st,  1906. 

Dose — 1*0  milligramme. 

Initial  Weight — 2,200  grammes.     Final  weight — 1,810  grammes. 

Killed — In  good  health,  August  14th,  1906.     [74  days  after  inoculation.  | 


POST-MORTEM    EXAMINATION.- 

Local  Lesion. — The  skin  of  the  abdomen  near  the 
xiphisternum  showed  a  shallow  ulcer  £  in.  by  \  in.  with 
a  reddish  floor ;  on  section  the  base  of  the  ulcer,  3  mm. 
in  greatest  thickness,  was  composed  of  firm  greyish  red 
tissue  containing  small  yellowish  white  patches  and  streaks 
of  caseation. 

Axillary  Glands. — In  the  right  axilla  there  were  two 
glands :  one,  the  size  of  a  split  pea,  was  composed  practi- 
cally throughout  of  dense  yellowish  white  caseous  sub- 
stance :  the  other,  the  size  of  a  French  bean,  was  irregularly 
oaseated  around  the  periphery  of  the  cortex.  Two  glands 
in  the  left  axilla  were  slightly  enlarged ;  one  was  partly 
caseous  :   the  other  contained  a  very  small  caseous  patch. 

The  inguinal  glands  appeared  normal. 
Thorax. 

Lungs. — The  lungs  were  larger  and  firmer  than  normal : 
they  showed  on  the  surface  under  the  pleura  extremely 
numerous  hard  grey  semi-transparent  tubercles  somewhat 
irregular  in  outline,  the  largest  not  more  than  1  mm. 
in  diameter :  on  section  similar  tubercles  were  closely 
and  evenly  disseminated  throughout  the  lung  paren- 
chyma ;  they  stood  up  from  the  cut  surface,  the  larger  ones, 
chiefly,  being  slightly  opaque  in  the  centre.  In  one 
caudal  lobe  near  the  margin  there  was  a  group  of  three 
caseous  tubercles,  the  largest  the  size  of  a  millet  seed. 
There  were  no  patches  of  consolidation. 


Bronchial  (Hand". — Norma  I  to  the  eye. 

A  Ventral  Mediastinal  Qland.  -The  size  of  a  French  bean  ; 
was  composed  practically  throughout  of  dense  yellowish 
white  caseated  tissue. 

Heart  and  pleura  normal. 

Abdomen. 

Omentum  and  Peritoneum — Normal. 

Spleen. — Normal  in  size ;  on  section  a  few  of  the 
Malphigian  bodies  seemed  enlarged,  but  were  without 
central  necrosis. 

Liver. — Normal. 

Portal  Gland. — Normal. 

Kidneys. — Each  kidney  showed  on  the  surface  a  moder- 
ate number  of  light  grey  translucent  tubercles,  the  majority 
of  which  were  slightly  caseous  in  the  centre ;  they 
ranged  in  diameter  up  to  2  mm.  and  on  section  were 
elongated  in  a  radial  direction,  some  extending  a  consider- 
able distance  into  the  medulla  ;  there  was  no  pus  in  the 
pelvis  of  the  kidney. 

Suprarenal  Bodies. — Normal. 

Coeliac,  Lumbar,  Iliac,  Mesenteric,  Ileo-Colic  and 
Colic  Glands. — Normal. 

Tonque,  Tonsils,  Pharynx  and  Glawls  in  Neck — Normal. 
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SUMMARY   OF   INOCULATION  EXPERIMENTS   ON   THE   CAT  WITH 
CULTURE  OF  TUBERCLE   BACILLI   OF   BOVINE   ORIGIN. 


Virus. 


N  umber 

of 

(  at. 


B.  I. 


B.  I. 


B.  III. 


B.  III. 


B.  III. 


B.  XVIII. 


34 


32 


36 


66 


B.  XVIII. 


B.  XXVIII 


B.XXYIII 


B.XXVII1 


15.  XX  VII) 


B.XXVII] 


68 


76 


78 


82 


80 


■St 


Age 

and 

weight. 


26         Adult  l-0m 


Adult 


Adult 
2,950  g. 


8  weeks 
500  g. 


8  weeks 
500  g. 


Adult 
2,600  g. 


Kitten 
970  g. 


Young 

adult 

1,630  g. 


Adult 
2,200  g. 


Kitten 
460  g. 


Kii  I  en 
430  e 


Kill  in 
1 30  g. 


Dose. 


Method  of 

Inoculation. 


1  '0  nig. 


1*0  nig. 


l-Omg. 


1-0  mg. 


1  -0  mg. 


Subcutaneous 


•Subcutaneous 


Intraperitoneal 


Subcutaneous 


Intraperitoneal 


Duration 
of  Life. 


35  days 


49  days 


39  days 


17  days 


17  days 


Killed 

or 
died. 


Killed, 
ill 


Killed, 
dying 


Died 


Died 


Died 


Subcutaneous 


10  mg. 


0-1  mg. 


1  0  mg. 


0-01  mg. 


0-1  mg 


i-ii  me. 


Subcutaneous 


Subcutaneous 


Subcutaneous 


Subcutaneous 


Subcutaneous 


Subcutaneous 


70  days 


25  days 


22  days 


74  days 


39  days 


34  days 


21  days 


Post-mortem  Results. 


Died 


Died 


Died 


Killed  in 
appar- 
ent good 
health 


Died 


Died 


Died 


Local  caseous  ulcer  ;  adjoining  gland 
caseous  ;  sternal  glands  caseous  ; 
lungs  beset  with  miliary  tubercles  ; 
caseous  foci  in  portal  and  bronchial 
glands. 

Ulcerated  caseous  lesion  ;  neighbour- 
ing glands  caseous  ;  miliary  tuber- 
culosis of  lungs ;  caseous  foci  in 
bronchial  and  mediastinal  glands  ; 
grey  tubercle  in  each  kidney. 

Tuberculous  peritonitis  ;  enlargement 
and  caseation  of  the  abdominal  and 
ventral  mediastinal  lymphatic 
glands  ;  early  tuberculosis  of  the 
lungs  ;  one  caseous  nodule  in  liver  ; 
no  tubercles  in  kidneys  or  spleen. 

Ulcerated  caseo  -  necrotic  lesion  ; 
caseation  of  nearest  glands  ;  num- 
erous minute  grey  points  in  liver 
and  spleen  ;  no  tubercles  seen  else- 
where. Tubercle  bacilli  numerous 
throughout  the  body. 

Tuberculous  peritonitis  ;  enlarge- 
ment and  caseation  of  abdominal 
and  thoracic  lymphatic  glands  ; 
numerous  pin-point  foci  in  the 
liver  ;  no  tubercles  seen  elsewhere. 
Tubercle  bacilli  were  very  numerous 
everywhere. 

Local  ulcer  ;  adjacent  glands  caseous  ; 
the  lungs  contained  4  nodules ; 
there  were  numerous  grey  tubercles 
in  the  kidneys  and  a  few  doubtful 
tubercles  in  the  liver  ;  the  thyroid 
body  was  beset  with  caseous 
tubercles. 

The  body  was  partly  eaten  ;  there 
had  been  a  local  ulcer  ;  the  adjacent 
glands  were  caseous  ;  the  liver  was 
speckled  with  small  points  ;  there 
was  a  translucent  tubercle  in  each 
kidney ;  a  congested  portion  of 
lung  contained  grey  points.  Tuber- 
cle bacilli  were  numerous  in  all  the 
organs. 

Local  ulcer ;  neighbouring  glands 
caseous ;  lungs  firm,  cedematous 
and  congested,  no  tubercles  seen  ; 
spleen  and  liver  speckled  with 
minute  grey  points  ;  bronchial  and 
portal  glands  showed  caseous  foci. 
Tubercle  bacilli  were  numerous  in 
the  organs  and  marrow. 

Local  ulcer  ;  tuberculosis  of  nearest 
glands  ;  lungs  closely  beset  with 
hard  grey  miliary  tubercles  ;  there 
was  a  moderate  number  of  tubercles 
in  each  kidney  ;  other  organs  were 
normal. 

Ulcerated  caseous  lesion  ;  nearest 
glands  enlarged  and  caseous; 
miliary  tuberculosis  of  lunga 
(severe),  spleen  and  liver. 

Local  tuberculous  ulcer;  caseation 
of  nearest  glands  :  miliary  tuber- 
culosis of  all  the  organs. 

Ulcerated  caseous  lesion;  nearest 
glands  enlarged  and  caseous  ;  lungs 
infiltrated  with  grey  tubercles ; 
spleen  and  liver  speckled  with  grey 
points;  caseous  foci  in  bronchial 
and  portal  glands.  Tubercle  bacilli 
numerous  in  t  be  organs  and  marrow. 
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INOCULATION  EXPERIMENTS  ON  THE  MONGOOSE 

AND  HEDGEHOG. 
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MONGOOSES. 


Two  .Mongooses  were  inoculated,  one  subcutaneously  and  one  intraperitoneally,  each  with  1  rag.  of  culture  from 
Virus  B.  IX. 

Both  animals  died  29  days  after  inoculation. 

The  subcutaneous  animal  showed  a  local  lesion,  caseation  and  softening  of  an  inguinal  and  a  portal  gland  and  of 
two  gastric  glands,  minute  grey  points  in  the  liver  and  spleen,  one  grey  tubercle  in  a  kidney,  two  soft  yellow  nodules 
in  the  heart  mu>cle  and  a  soft  yellow  nodule  in  a  lumbar  gland.     Bacilli  were  very  numerous  everywhere. 

The  intraperitoneal  animal  showed  tuberculous  peritonitis,  caseation  and  softening  of  the  portal  and  sternal  glands, 
discrete  tubercles  in  the  mesenteric,  iliac,  and  lumbar  glands,  and  minute  grey  points  in  the  substance  of  the  spleen. 
Bacilli  were  numerous  in  the  abdominal  organs  and  very  numerous  in  the  peritoneal  exudate. 

Both  of  the  animals  appeared  to  have  died  of  acute  tuberculosis,  death  occurring  too  early  for  definite  lesions  to 
form  in  the  internal  organs. 


77.  3  H 
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MONGOOSE  4. 

Subcutaneous.— Inoculation  of  culture  from  the  original  material  of  Virus  B.  IX. 

Dose.—  1 .0  milligramme. 

Date.— July  10th.  1905. 

Died  —August  8th.  1905.     [29  days  after  inoculation.] 


POST-MORTEM    EXAMINATION. 

Local  Lesion. — In  the  abdominal  subcutaneous  tissues 
there    was     an     irregular    congested     and     cedematous 
i seating  patch,  2  inches  by  J  inch. 

Right  Inguinal  Gland. — Appeared  normal. 

The  Left  Inguinal  Qland. — Was  enlarged  and  showed 
about  half  its  substance  replaced  by  yellow  caseo-pus. 

The  Iliac  Glands. — Appeared  normal. 

Ont  Lumbar  Gland.  —Contained  a  soft  yellow  nodule  the 
size  of  a  wheat  grain  ;   another  was  normal. 

The  Spleen. — Was  enlarged  (3i  in.  by  £  in.  by  \-  in.)  and 
was  finely  peppered  with  minute  grey  foci. 

Liver. — Numerous  grey  points  were  seen  throughout  the 
substance. 

Portal  Gland. — Yellow  and  softened  throughout. 

A  gland  in  the  lesser  curvature  of  the  stomach  was 
enlarged  (f  in.  in  length;,  soft,  cedematous  and  caseating 
throughout. 

A  Precardiac  Gland,  J  in.  in  length,  was  on  section 
yellow  and  softened. 

Left  Kid  net/. — Normal. 


Right  Kidney. 
in  diameter. 


-Contained  a  grey  tubercle  about  1  mm. 


Thorax. 

H>  art.— In  the  heart  muscle  there  were  two  yellow 
nodules,  projecting  from  the  surface,  one  a  little  less 
than  a.  wheat  grain,  the  other  about  the  size  of  a  pin's 
head.     On  section  both  were  found  to  be  softened. 

Lungs. — Crepitant;  showed  nothing  of  a  tuberculous 
nature. 

Bronchial  Glands. — Normal. 

Axillary,  Submaxillary,  and  Mesenteric  Glands. — Normal. 

Microscopical  Examination.     (Smear  Preparations.) 

Local  Tumour. — 'Swarms  of  tubercle  bacilli,  also  numer- 
ous cocci. 

Gland  in  Small  Omentum 
Portal  Gland 


Inguinal  Gland 

Heart 

Spleen 

Liver 

Kidney 

Lumbar  Gland 


Swarms  of  tubercle  bacilli. 


In 


umerous  tubercle  bacilli. 
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MONGOOSE  6. 

Intraperitoneal.— Inoculation  of  culture  from  the  original  material  of  Virus  13.  IX. 

Dose — 1  •  0  milligramme. 

Date.^Iuly  10th,  1905. 

Died. — August  8th,  1905.     [29  days  after  inoculation  ] 


POST-MORTEM    EXAMINATION. 

The  Abdominal  Cavity. — Was  distended  and  filled  with 
turbid  fluid,  and  contained  collections  of  coagulated 
lymph. 

The  Omentum. — Was  thickened  along  its  free  margin  and 
contained  yellow  purulent  nodules. 

The  Mesentery. — Showed  numerous  grey  foci,  collected 
together  to  form  small  opaque  greyish  areas. 

Intestines. — There  were  three  pin-head-sized  yellowish 
tubercles  on  the  serous  surface. 

Spleen. — The  spleen  was  enlarged,  and  the  substance 
from  the  surface  showed  a  grey  peppered  appearance. 

Liver. — Appeared  normal. 

The  Portal  Gland. — Was  caseous  and  softened  throughout. 

The  Mesenteric,  Lumbar  and  Iliac  Glands. — Contained 


pin-head-sized  tubercles,  with  yellow  softened  cent] 

Kidneys. — Appeared  normal. 
Thorax. 

Heart.  — Normal. 

Lungs.  — Normal. 

The  Sternal  Glands. — Were  greatly  enlarged,  yellow,  and 
softened  throughout. 

Superficial  Lymphatic  glands. — Normal. 

Microscopical    Examination. — (Smear    Pn pa  ratio, ■ 

Abdominal  Lymph,  \  Numerous  leucocytes,  all  filled 

Peritoneal    Fluid.     J  with  tubercle   bacilli. 

Spleen. — Numerous  tubercle  bacilli. 

L'i'vpv        \ 

,7.,  '       J- Moderate  number  of  tubercle  bacilli. 

Kidney.  ) 

Lung. — No  tubercle  bacilli. 


77. 


H  2 
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HEDGEHOGS. 


Six  hedgehogs  have  been  inoculated,  three  intraperitoneal!)/  and  three  subcutaneously ;  two  were  inoculated  with 
milk  containing  50,000  tubercle  bacilli,  and  four  with  culture  from  Virus  B.  IX.,  the  dose  in  each  case  being  1*0  mg. 

One  hedgehog,  inoculated  subcutaneously  with  milk,  died  in  45  days  and  showed  a  local  lesion  and  caseation  of 
the  nearest  glands  only. 

Another  hedgehog,  inoculated  with  the  same  dose  intraperitoneally,  died  97  days  later,  and  showed  a  mild  form 
of  general  tuberculosis. 

Two  hedgehogs  were  inoculated  subcutaneously  with  culture  ;  both  animals  died,  one  42,  the  other  31  days  after 
inoculation.  Tn  each  case  there  was  a  local  lesion,  caseation  of  the  nearest  glands,  miliary  tubercles  in  the  kidneys  and 
lungs  and  in  one  case  in  the  spleen  also. 

Two  were  inoculated  intraperitoneally :  one  died  8  days  later  of  an  acute  infection  ;  the  other  died  in  19  days  and 
showed  tuberculous  peritonitis  only. 

GENERAL  RESULTS. 

Inoculation  experiments  on  hedgehogs  have  not  been  numerous,  but  they  are  sufficient  to  show  that  this  animal 
can  be  infected  with  the  bovine  tubercle  bacillus. 

As  to  their  relative  susceptibility  it  is  not  possible  to  make  a  definite  statement ;  most  of  the  animals  died  prema- 
turely, on  account,  no  doubt,  of  their  not  being  able  to  procure  their  natural  food  (their  food  in  captivity  consisted  of 
milk,  bread,  and  eggs).  They  do  not,  however,  appear  to  be  very  susceptible,  and  are  certainly  less  susceptible  than 
rabbits  or  guinea-pigs. 

A  fact  of  some  interest  in  connection  with  all  the  animals  inoculated  subcutaneously  may  be  here  referred  to.  The 
inoculation  was  made  under  the  skin  of  the  abdomen,  somewhere  between  the  sternum  and  the  pubis.  In  all  three 
animals  the  inguinal  glands  were  more  or  less  normal,  whilst  the  axillary  glands  and  glands  along  the  internal  mammary 
vein  were  caseous.  It  would  appear  from  this  that  the  lymphatics  draining  the  wall  of  the  abdomen  passed,  contrary 
to  what  occurs  in  the  rabbit  or  guinea-pig,  almost  exclusively  in  an  anterior  direction. 
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HEDGEHOG  6. 


Subcutaneous. — Inoculation  of  milk  of  Cow  164. 

Amount  of  Milk-— 5*0  cubic  centimetres. 

Number  of  Tubercle  Bacilli — 50,000 

Date.— July  14th,  1905. 

Died.— August  28th,  1905.     [45  days  after  inoculation.] 

POST-MORTEM    EXAMINATION. 

Local  Lesion. — In  the  subcutaneous  tissues  of  the  ab- 
dominal wall  on  the  right  side  there  was  a  somewhat 
flattened  swelling,  measuring  abou  1  in.  by  A  in.  ;  this 
on  section  was  a  cyst  with  fibroid  walls  and  greenish 
yellow  purulent  contents ;  the  walls  of  the  cyst  were 
beset  with  yellow  foci. 

To  the  right  of  the   pubis   the  subcutaneous   tissues 
showed  a  small  collection  of  thick  yellow  pus. 
The  Inguinal  Glands. — Were  normal. 


Arranged  along  the  right  mammary  vein,  between  'In- 
local  lesion  and  the  axilla,  there  was  a  series  of  enlarge  'I 
glands;  hve  of  these,  each  about  the  size  ufa  split,  pea, 
showed  softened  caseous  nodules  and  foci. 

Other  Lymphatic  Glands  and  all  the  organs  were  normal 
to  the  naked  eye. 

Microscopical  Examination. — (Smear  Preparations. ) 
Local  Lesion.— Very  numerous  tubercle  bacilli. 
Axillary  Gland. — Moderately  numerous  tubercle  bacilli. 
Collection  of  Pus  over  Pubis. — -No  tubercle  bacilli. 
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HEDGEHOG  8. 

Intraperitoneal. — Inoculation  of  milk  of  Cow  164 

Amount  of  Milk- — 5*0  cubic  centimetres. 

Number  of  Tubercle  Bacilli.  —50,000. 

Date.— July  14th,  1905. 

Died. — October  10th,  1905.     [97  days  after  inoculation.] 

POST-MORTEM  EXAMINATION.  One     Mesenteric    Giand   was     indurated    and    slightly 

The    Omentum.— Was   closely   studded  with  pin-head-  enlarged,  and  showed  on  section  small  caseous  foci, 
sized  pearly  translucent  tubercles,  few  of  which  showed 

any  sign  of  central  opacity.  Thorax. 

Parietal  Peritoneum. — There  was  one  small  prominent  Lungs. — The    right     lung     showed     two     translucent 

tubercle  on  the  floor  of  the  abdomen.  tubercles  2  mm.  in  diameter,  one  of  which   was  opaque  in 

The  diaphragm  showed  on  the  peritoneal  surface  about  the  centre, 

ten  pin-head-sized  tubercles,  with  opaque  centres.  In  the  left   lung  there    were    four   small    translucent 

The.   Spleen. — Contained  from  fifteen  to  twenty  trans-  tubercles, 

lucent  grey  nodules,  1-5  to  3  mm.  in  diameter,  slightly  Bronchial  Glands. — Normal, 

opaque  in  the  centre.  Ventral     Mediastinal     Glands. — Enlarged,     indurated. 

The  Liver. — Showed  on  the  surface  beneath  the  capsule  and  studded  with  caseating  tubercles. 

about  24  tubercles,  the  largest  the  size  of  a  pin's  head;  ,,.       „     .    7  v        .     ..       .„  „  ..       , 

,  . ,  ■     .1  •    -i       .    u  Microscopical  Examination.  (Smear  Preparations.) 

many  of  these  were  opaque  in  the  centre ;  similar  tuber-  r  v  r.  ' 

cles  were  scattered  about  in  the  depth  of  the  substance.  Ventral    Mediastinal  Gland,  \  A    few    tubercle 

Portal  Gland. — Normal.  Liver.  )  bacilli. 

Kidnei/s  and  Suprarenal  Bodies. — Normal.  Kidney,  "1 

The  Lumbar  Glands.— "Were  slightly  enlarged  and  con-  Spleen,  ,  No  tubercle  bacilli. 

taincd  caseous  foci.  Mesenteric  Gland.       > 
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HEDGEHOG  22. 

Subcutaneous. — Inoculation  of  culture  derived  from  Virus  B.  IX 

Dose. — 10  milligramme. 

Date.— September  11th,  1905. 

Died. — October  23rd,  1905.     [42  days  after  inoculation.] 


POST-MORTEM    EXAMINATION. 

L>  cal  Lesion, — At  the  seat  of  inoculation  on  the  left  side  of 
the  abdomen  there  was  an  oval  ulcer  f  inch  in  greatest 
diameter;  the  margins  were  raised,  thickened  and  under- 
mined :  the  floor  was  congested  and  granular,  and  showed. 
under  the  overhanging  skin  some  soft  caseo-pus. 

The  Inguinal  Glands. — -Were  congested  and  slightly  en- 
larged, the  left  more  than  the  right ;  no  opaque  foci 
were  seen. 

Axillary  Glands. — On  the  left  side  one  showed  the  outer 
part  of  the  cortex  yellow  and  caseous  ;  another  showed 
a  small  patch  of  caseation  in  the  cortex ;  two  others 
were  a  little  enlarged  but  not  caseous. 

On  the  right  side  there  was  a  moderately  large  gland 
which  showed  a  narrow  zone  of  caseation  around  the 
greater  part  of  the  periphery ;  the  rest  of  the  gland  was 
congested  and  translucent.  Other  glands  on  this  side 
were  enlarged  but  not  opaque. 

Abdomen. 

The  Spleen. — Was  enlarged  and  soft ;  the  Malpighian 
corpuscles  were  enlarged  ;  there  was  no  necrosis. 

Lioer. — Soft  and  somewhat  pale  ;  no  definite  tubercles 
were  seen. 


Kidneys. — The  right  kidney  showed  on  the  surface  live 
grey  tubercles,  the  largest  the  size  of  ■■>  pin's  head. 

In  the  left  kidney  there  were  one  or  two  doubtful 
tubercles. 

Thorax. 

The  Lungs. — Showed  a  moderate  number  of  grey  trans- 
lucent tubercles,  ranging  from  about  (to  to  1  •">  mm.  in 
diameter;  they  were  homogeneous  throughout?,  with  tin- 
exception  of  two  or  three  of  the  larger  on.--,  which  .<r> 
very  slightly  opaque  in  the  centre. 

The  Bronchial  Glands. — Appeared  normal. 

The  Sternal  Glands.  Were  enlarged,  that  on  the  left  side 
being  twice  the  size  of  that  on  the  left  ;  neither  was 
caseous. 


! 


A  few  tubercle  bacilli. 


Microscopical  Examination.  (Smear  Preparations.) 

Axillary  Gland. — Numerous  tubercle  bacilli. 

Kidney 

Spleen 

Lung. — Moderately  numerous  tubercle  bacilli. 

Inguinal  Glund 

Sternal  Gland 

Liver 

Marrow 


No  tubercle  bacilli. 
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HEDGEHOG  24- 

Intraperitoneal— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 1-0  milligramme. 

Date.— September  11th,  1905. 

Died. — September  30th,  1905.     [19  days  after  inoculation.]  • 


POST-MORTEM    EXAMINATION. 

The  Peritoneal  Cavity  contained  turbid  brownish  fluid. 

Omentum. — Thickened,  retracted  and  adherent  to  sur- 
rounding structures,  composed  of  greyish  red  oaseating 
tissue.  The  intestines,  spleen,  liver  and  omentum  ^en- 
matted  together  by  fibrino-purulent  lymph  ;  the  intestines 
were  glued  to  the  floor  of  the  abdomen. 

Parietal  Peritoneum. — On  the  floor  of  the  abdomen 
there  were  some  irregular  patches  of  adherent  lymph. 

Mesentery. — There  were  a  few  minute  grey  tubercles 
on  the  mesentery. 

Mesenteric  Glands. — Normal. 

The.  Spleen.— Was    very    large  and    contained    fairly 


numerous  yellowish  necrotic  tubercles,  irregular  and 
rather  indefinite  in  outline. 

The  Liver. — Was  covered  with  a  layer  of  lymph  ;  in  the 
substance  numerous  minute  grey  specks  could  be  seen. 

The  Portal  Gland. — Was  enlarged ;  there  was  no 
caseation.     The  coeliac  gland  showed  early  caseation. 

Kidneys.— One  showed  on  the  surface  a  suspicious  grey 
point ;   the  other  was  normal. 

The  Lungs  and  Bronchial  Glands. — Were  normal. 

Microscopical  Examination.  (Smear  Preparations.) 
Spleen. — Numerous  tubercle  bacilli. 
Liver. — One  tubercle  bacillus. 
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HEDGEHOG  26.    (Young.) 

Subcutaneous. — Inoculation  (f  culture  from  the  original  material  of  Virus  B.  IX. 

Dose. — 1-0  milligramme. 

Date — September  11th,  1905. 

Died. — October  12th,  1905.     [31  days  after  inoculation.] 


POST-MORTEM    EXAMINATION. 

Local  Lesion. — In  the  mid-line  of  the  abdomen  there 
-was  an  ulcer  §  in.  in  diameter,  with  undermined  margins 
and  thick  caseous  base. 

The  Inguinal  Glands. — Appeared  enlarged,  but  were  not 
otherwise  abnormal. 

Axillary  Glands. — In  the  right  axilla  there  was  a  group 
of  four  glands,  the  largest  the  size  of  a  small  pea  ;  one 
of  these  showed  part  of  the  cortex  opaque,  white  and 
caseous  ;  in  another  there  was  a  narrow  line  of  early 
caseation  around  part  of  the  periphery  of  the  gland  ; 
the  others  were  normal. 

In  the  left  axilla  there  was  a  group  of  three  glands, 
the  largest  the  size  of  a  small  bean  ;  two  of  these  were 
slightly  opaque  around  the  margins  ;  the  other  was  normal. 

The  Pectoral  Glands. — On  each  side  were  enlarged  and 
firmer  than  normal ;  the  one  on  the  right  side  contained 
a  congested  caseous  tubercle. 

The  Spleen. — Was  enlarged,  pale,  and  showed  on  section 
enlargement  of  the  Malpighian  corpuscles,  many  of  which 
were  very  slightly  opaque  in  the  centre  ;  there  were  also 
two  or  three  small  greyish  white  necrotic  patches. 

The  Liver. — Was  very  pale  and  speckled  with  yellow 
points,  which  were  apparently  the  centres  of  lobules  ;  no 
■definite  tubercles  were  seen. 

Portal  Glands. —Normal. 


Kidneys. — In  the  fresh  condition  the  kidneye  appear*  i 
normal;    after  being  placed  in  10  per  cent,  formol  they 
showed  in  the  cortex  a  number  of  greyish  white  tubercl 
the  largest  the  size  of  a  pin's  head.     (In   the  fresh  con 
dition  these  were  probably  transparent,  and  so  were  o\ 
looked.) 

Iliac  and  Lumbar  Glands. — Normal. 

Thorax. 

The  Lungs.—  Were  pinkish  and  crepitant  ;  they  contained 
fairly  numerous  grey  tubercles  ranging  in  size  from  a 
mere  point  up  to  about  1  mm.  in  diameter. 

Bronchial  Glands. — Normal  in  size  and  appearance. 

The  Ventral  Mediastinal  Glands. — Were  enlarged,  con- 
gested, and  oedematous  but  not  opaque. 

The  Blood. — Was  deficient  in  haemoglobin  and  clotted 
badly,  separating  a  milky  looking  fluid  on  standing  ; 
there  was  no  leucocytosis. 

Microscopical  Examination.     ( Smear  Preparations.) 

Gaseous   Left   Axillary   Gland  -     )     ,7 

o  7  nr  i   i  •   •        1  j  j  very   numerous 

Spleen    (Malphigian   body  and     ,       J^  ^.j,. 

necrotic  patch)     -        -  -     j 

Lung  -         -  -  ~\     Numerous  tubercle 

Ventral  Mediastinal  Gland  -  /         bacilli. 

Right  Inguinal    Gland    -   \    Moderately  numerous 

Liver       -        -         -         -  )         tubercle  bacilli. 
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HEDGEHOG   28. 


Inoculated  intraperitoneally  with  1  mg.  of  culture  from  Virus  D  IX. 
Died. — 8  days  later  of  an  acute  infection. 

POST-MORTEM    EXAMINATION.  Liver.— Mottled,  with  numerous  dark  red  kaeniorrhagic 

The  Peritoneal  Cavity. — Contained  turbid,  blood-stained  ntj     '«                ,    „  r        ,    ..    „,      ,      x,          , 

a   ■  i  GW»er  Organs  and  all  Lymphatic  Glands — Normal. 

The  Omentum — Was  rolled  up  but  not  thickened  ;  on  Microscopical  Examination.   {Smear  Preparation.) 

spreading   it   out   small  discrete   pearly   tubercles   were  Peritoneal  Fluid. -Pus  cells,  no  tubercle  bacilli, 

seen.  Spleen  -        -        -        -   \ 

There  were  a  few  grey  foci  on  the  mesentery.  Liver   (two  8mear3)      .    I      No  tubercle  bacilli. 

Spleen.— Swollen,  dark  red  and  full  of  blood.  Mesenteric  Gland           -   J 
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INOCULATION    EXPERIMENTS    ON    RABBITS 
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INOCULATION    EXPERIMENTS    ON  RABBiTS    WITH    TUBERCULOUS 

MATERIAL  OF  BOVINE  ORIGIN. 


WITH    TISSUE    EMULSIONS. 


Thirty- three  rabbits  have  been  inoculated  with  emul- 
sions from  eighteen  of  the  bovine  viruses. 

In  eight  instances  the  tuberculous  material  was  obtained 
from  an  experimental  bovine  and  in  one  from  a  rabbit ; 
in  all  the  others  the  emulsions  were  made  from  the  original 
material. 

Two  of  the  rabbits  were  inoculated  intravenously, 
nineteen  intraperitoneally,  and  twelve  subcutaneously. 

Three  of  the  rabbits  inoculated  intraperitoneally  died 
prematurely,  one  from  injury  and  two  from  acute  infection. 


All  the  others  died  of  genoral  tuberculosis  ;  the  durat  ion 
of  life  varied  from  36  to  45  days  for  the  animals  inocu- 
lated intravenously,  26  to  124  days  for  those  inooulated 
intraperitoneally  and  62  to  142  for  those  inooulated 
subcutaneously. 

The  type  of  disease  produced  by  the  inoculation  of 

the  tissue  emulsions  was  essentially  the  sain  \  for  the 
respective  modes  of  inoculation,  as  that  pro  1  ice  1  by 
the  inoculation  of  culture. 


WITH    CULTURES. 


Cultures  from  30  different  bovine  viruses  have  been 
inoculated  into  rabbits,  intravenously,  intraperitoneally, 
and  subcutaneously. 

The  cultures  were  obtained  in  20  cases  direct  from 
the  original  material  and  in  8  from  rabbits  or  guinea-pigs 
inoculated  with  original  material ;  in  a  few  cases  the 
culture  used  was  obtained  from  an  experimental  bovine. 

The  total  age  of  the  culture,  estimated  from  the  date 
the  first  cultures  were  sown  from  the  original  material 
to  the  date  of  inoculation  of  the  culture,  has  varied  in 
different  cases  from  94  to  1,002  days.  The  generation  of 
the  cultures  has  varied  from  the  3rd  to  the  18th. 

The  age  of  the  sub-culture  inoculated  has  usually  been 
about  three  weeks. 

The  cultures  have  been  grown  on  solidified  serum, 
without  the  addition  of  glycerin.  The  medium  most 
frequently  used  has  been  adult  bovine  serum.  At  first 
the  cultures  were  grown  exclusively  on  pig  serum  ;  then 
dog  serum  was  occasionally  employed  ;  both  had  to  be 
given  up  on  account  of  the  difficulty  of  obtaining  an 
adequate  supply. 

The  doses  employed  have  been  chiefly  1  ■  0  mg.  and 
0-1  mg.,  but  recently  0-01  mg.  has  been  largely  used. 
In  special  cases  smaller  and  larger  doses  have  been  in- 
oculated. 

Estimation   of   the   Doses. 

For  the  method  of  estimating  the  dos^s,  see  page  30; 
each  dose  was  contaired  in  1  cc.  of  normal  saline. 

GENERAL  RESULTS. 

Intravenous   Inoculations. 

After  an  intravenous  inoculation  of  0-l  mg.  of  culture 
the  rabbit  has  died  of  an  acute  generalised  tuberculosis  in 
from  11  to  34  days,  the  average  period  being  21  days  ; 
the  great  majority  of  the  rabbits  have  died  in  periods 
varying  from   18   to  24  days. 

On  post-mortem  examination  the  appearances  in 
typical  cases  are  as  follows  :  The  lungs  do  not  collapse 
and  are  closely  beset  with  miliary  caseating  tubercles 
which,  in  many  cases,  cause  complete  consolidation  of 
the  small  anterior  lobes.  Exceptionally  the  lungs  are 
normally  crepitant  and  contain  discrete  tubercles.  The 
bronchial  glands  are  enlarged,  cedematous,  and  con- 
gested, and  contain  caseous  nodules  varying  in  size  in 
different  cases.  The  spleen  is  much  swollen  and  speckled 
with  minute  tubercles  which  are  most  plainly  visible 
through  the  capsule.  The  liver  shows  throughout  the 
substance  extremely  numerous  minute  grey  points  ; 
these   may    be   quite  distinct  one  from   another  ;    more 


often  they  are  indefinite  in  outline  and  diffusely  infiltrate 
the   liver  substance. 

The  kidneys  contain  a  variable  number  of  miliary 
tubercles  ;  sometimes,  when  the  duration  of  life  is  short, 
none  can  be  seen  ;  in  others  they  are  very  numerous. 
Lymphatic  glands,  except  the  bronchial,  are  not  usually 
affected,  but  in  rabbits  which  live  21  or  more  days  all 
the  glands  throughout  the  body  may  contain  caseous 
tubercles. 

Tubercles  are  often  seen  on  the  endocardium  of  the 
heart  and  sometimes  in  the  muscle  substance. 

Microscopically  tubercle  bacilli  are  very  numerous 
in  all  the  lesions,  and  may  be  found  in  considerable  numbers 
in  the  marrow. 

The  marrow  of  the  ribs  always  contains  tubercles 
which  are  seen  through  the  pleura  as  small  greyish-white 
opaque  patches. 

When  10  mg.  of  culture  is  inoculated  intravenously  a 
more  acute  tuberculosis  is  set  up  than  when  01  mg.  is 
inoculated  and  the  rabbits  die  in  periods  varying  from  10 
to  21  days;  the  type  of  disease  produced,  however,  in 
the  two  cases  is  essentially  the  same. 

Intraperitoneal  Inoculations. 

After  an  intraperitoneal  inoculation  of  1  mg.  of  culture 
the  rabbit  dies  of  general  tuberculosis  in  from  11  to  31 
days,  the  average  duration  of  life  being  192  days. 

On  post-mortem  examination  the  omentum  is  found 
thickened  and  retracted  and  composed  of  firm  greyish -red 
translucent  tissue  containing  streaks  and  patches  c  f 
caseation.  The  parietal  and  visceral  peritoneum  are 
profusely  covered  with  small  tubercles,  which  are  always 
more  thickly  crowded  on  the  mesentery  and  meso-colon 
than  anywhere  else  ;  tubercles  are  often  quite  as  numerous 
on  the  serous  surface  of  the  large  intestine  as  on  the 
mesentery,  and  there  may  be  lines  of  caseous  deposit 
(composed  of  aggregated  tubercles)  in  all  the  trans v< 
sulci. 

The  spleen  is  sometimes  greatly  enlarged  and  beset 
with  minute  tubercles,  as  after  an  intravenous  inoculation  ; 
often  this  organ  is  slightly  enlarged  and  shows  only  a  few 
or  no  tubercles  in  the  pulp  (this  has  been  the  case  when  the 
animal  has  lived  relatively  a  short  time);  sometimes 
the  spleen  is  normal  in  size  and  appearance,  except  for  a 
few  tubercles  on  the  surfac?. 

The  liver  almost  always  contains  extremely  numerous 
minute  grey  foci. 

The  kidnej^s  show  in  the  cortex  a  varying  number  of 
grey  miliary  tubercles  with  minute  onaque  centres  ;  i:i 
some  cases,  when  the  duration  of  life  is  short,  no  tubercles 
are  visible. 
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The  lungs  are  beset  with  caseating  sahmiliary  tuberel  », 
but  seldom  to  such  an  extent  as  after  intravenous  in- 
oculations ;  more  commonly  they  collapse  partially  and 
contain  fairly  numerous  discrete  caseons  tubercles 
The  sternal  glands  become  larger  than  any  other  gland-* 
in  the  nody  and  are  always  caseous  throughout;  the 
bronchial  glands  are  enlarged,  congested,  and  contain 
discrete  tubercles  ;  the  abdominal  lymphatic  glands, 
nevr  much  enlarged,  show  varying  amounts  of  caseation, 
the  extent  depending  UDon  the  duration  of  the  experiment. 

The  disease  produced  by  10  mg.  of  culture  inoculated 
intraperitoneally  in  many  respects  resembles  that  pro- 
duced by  01  mg.  inoculated  intravenously,  and  it 
has  repeatedly  happened,  in  a  series  of  rabbits  inoculated 
with  a  particular  culture,  that  the  duration  of  life  in  the 
two  cases  has  been  the  same. 

With  smaller  doses,  O'l  and  O'Ol  mg.  the  distribution 
of  the  disease  is  the  same,  but  the  tubercles  are  usually 
smaller  in  number,  more  caseous,  and  attain  a  greater 
size. 

With  still  smaller  dosas  the  disease  begins  to  resemble 
more  and  more  that  produced  by  subcutaneous  inoculation  ; 
the  tendon  of  the  diaphragm  in  these  cases  always  shows 
large-  flattened  caseating  nodules,  sometimes  forming 
a  continuous  layer,  which  project  from  both  surfaces. 

S  TBCUTANEOUS   INOCULATIONS. 

After  subcutaneous  inoculation  of  culture  the  rabbits 
have  died  of  tuberculosis  in  from  38  to  114  days,  the 
average  period  being  71  days  for  1 -0  mg.  and  86  days 
for  0  •  1  mg. 

The  material  has  been  inoculated  in  the  majority  of 
the  cases  under  the  skin  of  the  abdomen,  but  on  several 
occasions  the  inoculation  has  been  made  into  the  sub- 
cutaneous tissues  of  the  back.  The  latter  plan  was  adopted 
to  prevent  the  escape  of  the  bacilli  through  early  ulceration 
of  the  lesion.  It  was  discontinued  because  it  was  found 
that  when  ulceration  had  taken  place  other  rabbits  in  the 
same  pen  were  in  the  habit  of  licking  the  discharges  and 
even  of  enlarging  the  ulcer. 

The  dorsal  inoculation  always  resulted  in  the  forma- 
tion of  a  \ery  large  lesion  which,  influenced  so  much  by 
gravity,  often  spread  and  infiltrated  the  surrounding 
tissues  over  a  wide  area. 

The  rabbits  inoculated  in  this  way  succumbed  on  an 
average  much  sooner  than  rabbits  inoculated  under  the 
skin  of  the  abdomen  ;  the  average  period  for  fourteen  of 
the  former  inoculated  with  1  mg.  was  59  '25  days,  whilst 
that  for  thirty-five  of  the  latter  was  75 '5  days. 

When  tubercle  bacilli  are  inoculated  under  the  skin 
of  the  abdomen  a  caseous  tumour  develops,  which  may 
attain  large  dimensions  and  remain  free  from  ulceration  ; 
more  commonly  the  skin  becomes  adherent,  an  ulcer 
forms,  and  most  of  the  body  of  the  lesion  is  discharged 
as  casoo-pus. 

When  the  culture  is  inoculated  into  the  muscular  tissues 
or  under  the  deep  fascia  the  lesion  either  does  not  ulcerate 
or  ulcerates  late  in  the  disease.  In  these  cases  the  wholo 
thickness  of  the  muscle  wall  is  involved,  and  the  tuber- 
sulous  process  may  extend  through  the  peritoneum  and 
to  infect  the  peritoneal  cavity;  this,  however,  rarely 
happens,  and  it  is  surprising  how  frequently  the  peri- 
toneum escapes  even  when  the  whole  thickness  of  the 
abdominal  wall  is  infiltrated  and  caseous. 

The  glands  nearest  the  local  lesion  are  always  enlarged 
and  caseous  ;  if  the  lesion  is  near  the  pubis  the  inguinal 
and  iliac  glands  are  the  most  affected,  the  axillary  glands 
being  normal  or  containing  small  caseous  nodules  ;  if  the 
Lesion  is  situated  midway  between  the  axilla  and  the 
uro'm  the  axillary  and  inguinal  glands  become  equally 
affected. 

Of  the  internal  organs  the  lungs  are  always  implicated 
the  mod  severely  ;  they  are  voluminous,  do  not  collapse, 
and  are  often  almost  entirely  composed  of  caseating 
nodules  and  caseous  masses.  The  rabbits  die  as  a  result 
<.f  this  condition;  so  little  functional  lung  tissue  often 
remains  that  it  is  a  matter  for  wonder  how  the  ev'stenco 
of  the  rabbit  during  the  last  few  days  of  life  could  have 
been  supported. 

The  lesions  in  the  lungs,  in  the  more  chronic  cases,  may 
break  down  and   form  cavities. 

Tubercle  bacilli  are  disseminated  very  early  into  the 
lungs  after  subcutaneous  inoculation,  and  lesions  may  be 
found  therein  during  the  third  week  (opportunity  of 
observing  this  has  been  afforded  by  rabbits  which  have 
died  prematurely);   these  lesions  were  probably  caused 


by  bacilli  which  got  into  the  blood  stream  direct  from 
the  local  lesion.  In  one  rabbit,  which  died  15  days  after 
a  subcutaneous  inoculation  of  O'OOl  mg.  there  was  one 
tubercle  iti  the  lung  and  no  sign  of  caseation  in  the  nearest 
glands. 

The  spleen  in  many  cases  has  been  found  to  be  normal  ; 
it  usually  contains  a  varying  number  of  small  yellow 
caseous  tubercles.  The  liver  is  usually  only  slightly 
affected  and  may  be  normal. 

In  a  few  exceptional  cases  the  spleen  and  liver  have 
been  severely  affected  ;  this  may  have  been  due  to  an 
unusually  large  number  of  bacilli  getting  into  the  blood 
stream  soon  after  inoculation  :  in  these  cases  the  spleen 
was  much  enlarged  and  filled  with  caseating  nodules, 
whilst  the  liver  contained  a  large  number  of  grey  tubercles 
showing  very  little  caseation. 

The  kidneys  always  contain  numerous  caseating 
nodules.  These  may  attain  a  large  size  and  extensively 
replace  the  cortical  substance.  The  larger  ones  project 
prominently  from  the  surface  and  on  section  have  a 
wedge  shape.  When  very  large  they  penetrate  into  the 
medullary  zone  ;  they  rarely,  however,  produce  the  long  soft 
c  iseous  streaks,  extending  from  the  surface  almost  to  the 
apex  of  the  papilla,  characteristic  of  the  slightly  virulent 
viruses,  and  collections  of  caseo-pus  are  never  found  in 
the  pslvis. 

Lymphatic  glands,  apart  from  those  adjacent  to  the 
local  lesion,  ara  never  much  enlarged,  and  are  often  only 
slightly  caseous  ;  this  is  particularly  noteworthy  in  the 
case  of  the  bronchial  glands. 

The  vermiform  appendix  and  terminal  dilated  portion 
of  the  ileum  frequently  contain  soft  caseous  nodules  in 
the  sub-mucous  tissue,  and  caseous  nodules  may  be 
found  on  the  pleura  and  in  the  omentum,  in  the  former 
case  sometimes  loosely  pedunculated. 

Calcareous  particles  have  in  a  few  instances  been  detected 
in  the  pulmonary  or  glandular  lesions,  and  once  around 
the  peripheral  parts  of  the  local  tumour. 

The  thynid  body  has  oftea  been  found  to  be  tuber- 
culous, oontaining  caseous  foci  or  c  seous  nodubs,  which 
sometimes  replace  almost  the  whole  of  the  gland  sub- 
stance. 

The  Different  Methods  of  Inoculation. 

Cultures  from  each  virus  have  been  inoculated  in  a 
routine  manner  intravenously,  intraperitoneally,  and 
subcutaneously.  % 

After  an  intravenous  or  an  intraperitoneal  inoculation 
of  culture  in  a  dose  of  l'O  mg.  or  Od  mg.  the  rabbit 
succumbs  in  a  very  short  time  of  an  acute  generalised 
tuberculosis.  After  subcutaneous  inoculation,  the  dura- 
tion of  life  is  longer  and  a  more  chronic  disease  develops  ; 
the  disease,  however,  is  progressive  and  invariably,  even 
after  very  small  doses,  causes  the  death  of  the  animal. 
Of  the  two  severe  methods  of  inoculation  the  intravenous 
method  is  in  my  oj)inion  the  better. 

intraperitoneal  inoculation  is  open  to  several  objections  ; 
the  injection  needle  may  penetrate  the  wall  of  the  ccecum 
or  the  colon,  and  some  part  or  the  whole  of  the  emulsion 
may  be  injected  into  the  cavity  of  the  large  intestine. 
In  several  instances,  caseous  nodules,  ulcerated  on  the 
mucous  surface,  have  been  found  in  the  wall  of  the  large 
intestine ;  in  all  these  cases  there  was  a  much  smaller  number 
of  tubercles  on  the  peritoneum  than  usual,  and  the  duration 
of  life  of  the  rabbit  was  abnormally  prolonged. 

In  some  cases  the  si?.e  of  the  lesion  found  in  the  sub- 
cutaneous tissues  or  in  the  muscle  wall,  and  the  unusually 
small  number  of  tubercles  on  the  peritoneum,  have  left 
no  room  for  doubt  that  some  of  the  culture  has  settled 
in  these  tissues,  and  therefore  that  the  whole  of  the  dose 
has  not  entered  the  peritoneal  cavity  ;  this  complication 
is  often  due  to  leakage  of  the  emulsion  into  the  subcu- 
taneous tissues  after  withdrawal  of  the  needle. 

The  first  accident  may  be  avoided  by  exercising  greater 
(arc  in  the  inoculation  or  by  using  a  blunted  needle, 
but  it  is  impossible  to  prevent  the  return  of  some  of  the 
emulsion  along  the  track  of  the  needle,  and  this  may 
1 1  lour  in  such  amount  as  appreciably  to  affect  the  duration 
of  life. 

These  facts  make  it  obvious  that  it  would  be  unsafe 
to  rely  absolutely  on  the  intraperitoneal  method  in 
attempting  to  bring  out  differences  in  degree  of  virulence. 
Subcutaneous  inoculation  under  the  skin  of  the  abdomen 
is  not  entirely  satisfactory  on  account  of  the  frequently 
early  ulceration  of  the  local  lesion  and  the  consequent 
loss  of  some  of  the  bacilli  ;    it  has  been  pointed  out  that 
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when  bacilli  are  inoculated  subcutaneously  in  a  position 
whence  they  cannot  escape  the  severity  of  the  disease  is 
in  general  greater  than  when  the  reverse  is  the  case. 

There  is  the  possibility  also  that  bacilli  may  be  inocu- 
lated into  the  peritoneal  cavity  or  into  the  muscle  wall  ; 
in  the  latter  case  the  peritoneum  may  become  affected 
secondarily  by  extension  of  the  tuberculous  process 
to  that  membrane. 

Intravenous  inoculation  is  free  from  all  these  objections, 
and  when  inoculated  in  suitable  doses  gives  just  as  certain 
differentiation  between  the  virulent  and  slightly  virulent 
viruses  as  the  intraperitoneal  or  subcutaneous  methods. 

Virulence. 

All  the  viruses  are  very  virulent  for  rabbits  and  capable 
of  setting  up  in  them  a  fatal  general  tuberculosis,  howso- 
ever inoculated  and  in  whatsoever  dose. 

An  inspection  of  the  lists  shows  that  the  duration  of 
life  of  the  rabbits  inoculated  in  the  same  way  with  different 
viruses  varies,  in  some  cases  very  considerably,  and  the 
question  arises  do  these  differences  indicate  differences 
m  degree  of  virulence. 

The  cultures  can,  according  to  their  ability  to  grow  on 
glycerin  media,  be  divided  into  three  classes,  and  it  might 
be  expected  that  those  strains  which  grow  well  on  gly- 
cerin media  would  be  less  virulent  than  those  which  grow 
poorly. 

In  comparing  the  results  with  individual  viruses  many 
factors,  e.g.,  the  age  and  susceptibility  of  the  animal, 
the  total  age  of  the  culture,  and  the  purity  of  the  in- 
oculation, must  be  taken  into  consideration. 


Age  docs  not  appear  to  have  much  influence,  and 
quite  young  animals  have  often  survived  Longer  than  old 
ones  inoculated  with  equivalent  doses. 

Individual  susceptibility  exercises  a  more  important 
influence?;  frequently  where  two  animals  have  been  in 
oculated  at  the  same  time  in  the  same  way  I  he  difference 
in  the  duration  of  life  has  been  as  great  almost  as  that 
observed  with  the  different  viruses;  also  on  many  OCCfl 
sions  the  animal  inoculated  with  ()■  I  mg.  has  died  I  I  I"" 
the  animal  inoculated  with  I'O  mg.  of  the  same  culture. 

Prolonged  cultivation  has  very  little  effect  in  modify- 
ing the  -\irulence  of  a  culture;  bacilli  in  cultivation  for 
periods  of  over  1,000  days  have  not,  been  found  to  be 
apprecial  ly  less  virulent  than  bacilli  less  than  LOO  days  old. 

As  mentioned  above,  the  possibility  that  in  intra- 
peritoneal and  subcutaneous  inoculations  some  part  of 
the  culture  may  have  gone  astray  must  be  borne  in  mind. 

These  facts  show  that  reliable  conclusions,  as  to  \i  het  her 
bacilli  which  grow  well  on  glycerin  media  are  less  viru- 
lent than  those  which  grow  poorly,  can  be  drawn  only 
by  taking  fairly  large  numbers,  and  so  neutralising  as 
far  as  possible  the  disturbing  factors. 

To  this  end  I  have  taken  for  comparison  four  typical 
representatives  of  Class  I.  and  four  of  Class  III.  and 
arranged  the  results  in  the  form  of  a  table.  (See  page  440.) 

Each  rabbit  included  in  the  table  has  died  of  uncom- 
plicated tuberculosis  so  that  the  duration  of  life  may  he 
taken  as  a  measure  of  the  virulence  of  the  culture  for 
that  particular  animal. 

Analysed  in  this  way,  the  strains  1  elonging  to  ("a  8 
III.  are  found  to  be  not  less,  but,  if  anything,  mo  e 
virulent,  than  those  belonging  to  Class  I. 


RABBITS  INOCULATED  WITH   GRADUATED   DOSES    OF  TUBERCLE    BACILLI. 


Two  series  of  rabbits  were  inoculated  with  graduated 
doses  of  tubercle  bacilli  with  the  object  of  ascertaining 
the  extent  to  which  a  given  suspension  of  culture  could 
be  diluted  and  yet  be  capable  of  giving  rise  to  tuberculosis. 

In  each  case  an  emulsion  of  culture  was  prepared  so 
that  1  cubic  centimetre  was  equivalent  to  1  milligramme  of 
bacilli  ;  1  c.c.  of  this  emulsion  was  diluted  to  10  c.c.  ; 
1  c.c.  of  the  latter  dilution  again  to  10  c.c,  and  so  on,  until 
a  dilution  of  the  original  suspension  of  1  in  1,000  million 
was  obtained. 

In  the  first  series*  a  rabbit  was  inoculated  with  1  c.c. 
of  each  dilution  ;  all  these  rabbits  died  of  general  tubercu- 
losis. 

*  The  last  four  or  live  dilutions  in  this  series  were  not 
m  ide  so  accuiately  as  in  the  second  series,  owing  to  the  fact 
that  for  them  the  same  pipette  was  used. 


In  the  second  series  som?  of  the  lower  dilutions  were 
omitted,  but  all  the  higher  dilutions  from  one  millionth 
to  one  thousand  millionth  part  were  inoculated. 

In  this  series  all  the  rabbits  inoculated  with  doses  up 
to  one  ten  millionth  part  of  the  original  suspension 
developed  tuberculosis  ;  the  two  rabbits  inoculated  with 
the  two  higher  dilutions  respectively,  remained  free 
from  tuberculosis. 

Both  series  show  conclusively  that  an  extremely  small 
number  of  tubercle  bacilli  will  give  rise  to  general  pro- 
gressive tuberculosis  in  the  rabbit.  It  would  be  im- 
possible to  state  with  any  degree  of  accuracy  the  smallest 
number  of  bacilli  which  effected  this  result  on  account  of 
the  property  exhibited  by  the  tubercle  bacillus  of  ad- 
hering together  'in  clumps  and  of  the  improbability  that 
in  these  emulsions  the  bacilli  were  distributed  homo- 
geneously. 
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Classification  of  Culture. 


Class  I. 


Cla<s  1 1  J. 


Class  I 


Class  III. 


Class  I.   - 


Class  III. 


Class  I. 


Class  III. 


Clasw  I.  - 
ClftM  III. 


Virus 


VI. 
XII. 
XVII. 
XIX. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XIX. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XXII. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XIX. 


V. 
IX. 
X. 
XI. 


Intravenous  inoculations. 
Dose  01  Ms. 


Number  of  Raid. its 
Inoculated. 


Average  Duration 
of  Life. 


19 

24 

18 
19 


Combined  Average 
Duration  of  Life 
days. 


in 


20-6 
18 
16 
IS 


Intraperitoneal  Inoculations. 
Dose  1-0  Ms. 


18 

216 
23 
23 


18-3 
22-25 
19 
17 


Dose  0-1  Ms. 


27-3 
29-5 
35 

28 


34 

30 
20 
27-5 


Subcutaneous  Inoculations. 
Dose  10  M". 


90 
61 
68-5 
75 


83  3 
67 
80-5 
616 


20 


19-2 


21-5 


19-7 


291 


27-8 


73  4 


73 


Inoculated  in  the  Subcutaneous  Tissues  of  the  Back. 
Dose  10  Mg. 

Average  duration  of  life  of  six  rabbits,  68 -5  days. 
Average  duration  of  life  of  four  rabbits,  54 -5  days. 
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LIST    OF    RABBITS    INOCULATED    WITH    EMULSIONS     OF    TUBERCULOUS 

TISSUES. 


INTRAVENOUS 

INOCULATIONS. 

No.  of 
Virus. 

Material 

obtained 

from. 

Number 

of 
Rabbit. 

Initial 

Weight 

in 

Grammes 

Final 
Weight 

in 
Grammes 

Number 
of  c.c. 
Inocu- 
lated. 

4  c.c. 
1  c.c. 

Number  of 

Tubercle 

Bacilli. 

Duration 

of 

Life. 

Result. 

BI. 
B  VI. 

Prescapular 

gland  of 
Calf  122 

Prescapular 
gland  of 
Calf  216 

9 
154 

3,200 
1,100 

2,220 
800 

Not 

estimated 

Not  known 

Died,  45 
days 

Died,  36 
days 

Lungs,   almost  entirely  consolidated, 
packed  with  grey  miliary  tubercle 
showing  very  little  central  caseation. 
The  bronchial   glands  were  enlarged 
and  caseous.     The  liver  and  kidneys 
contained     numerous  tubercles  ;    the 
spleen  was  swollen  and    beset  with 
yellow  foci.      The  wall  of  the  right 
ventricle  showed  about  12  caseating 
tubercles.     The  vermiform  appendix 
showed  numerous   caseous    nodules, 
and  there  were  caseous  tubercles  in 
almost  ail  the  peripheral  lymphatic 
glands. 

The  lungs  were  partly  consolidated  and 
beset  with  grey  caseating  tubercles 
up  to   2    mm.     in    diameter.       The 
spleen  and  liver  contained  numerous 
small    tubercles  ;    the     kidneys      a 
moderate  number  of  miliary  tuber- 
cles.    The    bronchial    glands    were 
caseous,     other     lymphatic    glands 
showing  caseous  foci. 

INTRAPERITONEAL    INOCULATIONS. 


B  I. 


B  II. 


inv 


B  FY. 


Prescapular 
gland  of 
Calf  126 


Local  tum- 
our and 
prescapular 

gland  of 
Calf  138 


Original 
material. 


Milk  of 
Cow  164 


51 


80 


2,400 


2,100 


1,050 


580 


1,620 


1,400 


1,200 


640 


10  c.c. 


1  c.c. 


1  c.c. 


o  c.c. 


1,000,000 


1,467,000 


1,014,200 


50,000 


Died,  82 
days 


Died,  124 

days 


Died,  78 
days 


Died,  46 

days 


Caseous  nodule  in  wall  of  abdomen  ; 
caseation  of  inguinal  and  axillary 
glands.  Omentum  greatly  thick- 
ened and  extensively  caseated  ; 
large  caseous  nodules  on  the  mesen- 
tery and  one  or  two  on  the  parietal 
peritoneum.  There  were  a  few 
tubercles  in  the  spleen  and  several 
in  the  liver  and  kidneys.  The  lungs 
were  packed  with  caseous  nodules, 
tending  to  become  continent.  There 
were  numerous  nodules  on  the  pleura 
and  in  the  intestines,  and  several  in 
the  heart.  The  abdominal  and 
thoracic  lymphatic  glands  were 
caseous  throughout.  The  spermatic 
cords  and  epididj  mes  were  tube? 
culous. 

Numerous  caseous  nodules  and  masses 
in  the  omentum  ;  scattered  nodules 
on  somatic  and  visceral  peritoneum  ; 
a  few  tubercles  in  the  liver  and 
spleen  ;  numerous  nodules  in  the 
kidneys;  lungs  extensively  tubercu- 
lous. 

Omentum  retracted  and  greatly  thick- 
ened ;  there  were  a  few  tubercles  on 
the  mesentery  and  serous  surfaces  of 
the  intestines.  The  spleen  showed 
a  few  tubercles  on  the  surface  and  on 
section  ;  the  liver  showed  numerous 
caseating  tubercles  on  the  surface 
and  several  in  the  depth  ;  the 
kidneys  contained  numerous  caseat- 
ing nodules.  The  lungs  were  closely 
beset  with  caseating  nodules,  the 
cephalic  lobes  being  practically  com- 
pletely solid.  The  bronchial,  mesen- 
teric and  lumbar  glands  were  caseous 
and  there  were  tuberculous  growths 
on  the  parietal  pleura  and  diaphragm, 

Omentum  greatly  thickened  ;  moderate 
number  of  tubercles  on  parietal  and 
visceral  peritoneum  ;  a  few  tubercles 
in  the  spleen  and  liver  ;  kidneys  and 
lungs  closely  beset  with  caseating 
nodules.  Bronchial  glands  con- 
tained caseous  foci  ;  other  lymphatic 
glands  contained  caseous  tubercles. 
The  tendon  of  the  diaphragm  showed 
masses  of  new-formed  tuberculous 
tissue. 


77. 


3  K 
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List  of  Rabbits  Inoculated  with  Emulsions  of  Tuberculous  Tissues — continued. 


Intraperitoneal  Inoculations — continued. 


No.  of 
Virus. 

Material 

Number 

Initial 
Weight 

Final 

Number 

Number  of 

Duration 

obtained 

of 

Weight 

of  c.c. 

Tubercle 

of 

IIkmi.t. 

from. 

Rabbit. 

in 

in 

Inocu- 
lated. 

Bacilli. 

Life. 

( rrammes 

Grammes 

B  V. 

Original 

material 

12 

Tun 

1  cc. 

1,000,000 

Died,  5 

days 

Death  due  to  injuries. 

r.  ix. 

<  Original 

material 

(mediastinal 

gland) 

61 

2,650 

2,000 

4  cc. 

Not 
estimated 

Died,  119 
days 

General  tuberculosis  :  spleen  normal  ; 
lungs  very  large  and  almost  com- 
pletely caseous. 

B  IX. 

Original 

material 

(mesenteric 

gland) 

62 

3,400 

2,480 

4  cc. 

Not 

estimated 

Died,  38 

days 

(ireit  1 1  lick e ning  of  omentiru  ;  serous 
surfaces  of  intestines  and  parietal 
peritoneum  thickly  studded  wi  h 
caseous  tubercles  ;  miliary  tubercles 
in  the  splec  n,  liver  ami  kidneys ; 
lungs  semi-solid,  packed  with  cas- 
eating  tubercles. 

B  XI 

Original 
material 

66 

1,050 

900 

4  cc. 

Not 
estimated 

Died,  57 
days 

Omentum  very  greatly  thickened  and 
extensively  caseated  ;  peritonerm 
and  mesentery  thickly  studded  with 
caseous  tubercles  ;  numerous  caseous 
tubercles  in  spleen,  liver  and  kidneys; 
lungs  packed  with  caseous  confluent 
nodules  ;  almost  all  lymphatic 
glands  tuberculous. 

BXII. 

Original 

material 

98 

800 

610 

4  cc. 

Not 

estimated 

Died,  44 
days 

Omentum  thickened  ;  moderate  nuin- 
berof  caseous  tubercleson  peritoneum 
and  mesentery  ;  numerous  tubercles 
on  the  serous  surface  of  the  coecum. 
Miliary  tubercles  in  spleen,  liver  and 
kidneys.  Lungs  closely  packed  with 
grey  tubercles. 

B 

Original 

119 

910 

720 

Died,  11 

Purulent  peritonitis. 

XIV. 

material 

days 

B  XV. 

Original 
material 

139 

2,820 

2,250 

4  cc. 

Not  known 

Died,  52 
days 

Omentum  moderately  thickened  ; 
numerous  caseating  tubercles  on  the 
parietal  and  visceral  peritoneum  ; 
the  spleen,  liver  and  kidneys  showed 
numerous  caseous  tubercles  ;  lungs 
packed  with  caseating  nodules  ; 
Bronchial  and  cadiac  glands  caseous  ; 
tuberculosis  of  diaphragm. 

B 

( higinal 

155 

2,050 

1,320 

Not 

Died,  70 

Omentum  slightly  thickened  ;  sparsely 

XVI. 

material 

estimated 

days 

scattered  tubercles  on  the  parietal 
and  visceral  peritoneum  ;  numerous 
tubercles  in  the  spleen  and  liver  : 
a  few  in  each  kidney  ;  lungs  packed 
witli  caseating  no  !ules  ;  thoracic, 
porta]  and  mesenteric  lymphati: 
glands  caseous. 

B 

Original 

L56 

1,500 

4-0  cc. 

Not 

6  days 

Acute  infection. 

I 

material 
(Lung). 

estimated. 

B 

<  h  iginal 

157 

1,750 

1,140 

4-0  cc.  I 

Not 

81  days 

A  few  discrete  caseous  nodules  in  the 

XVII. 

material 

( Mediastinal 
gland). 

estimated. 

omentum  and' on  the  parietal  and 
visceral  peritoneum.  Both  kidneys 
contained  fairly  numerous  caseating 
nodules  ;  the  lungs  were  extensively 

tuberculous,  the  tissue  being 
practically  completely  replaced  by 
caseating  masses.  All  lymphatic 
glands  were  affected. 

i; 

Original 

160 

2,690 

2,200 

4  0  cc. 

Not 

26  days 

Omentum    thickened    and    retracted. 

XVII] 

material 

(Bronchial 

gland). 

est  i  mated. 

Parietal  ami  viscera!  peritoneum 
covered    with     opaque   miliaiy 

tubercles.    Spleen,  liver,  and  kidneys 

contained    a    few    early    tubercles. 

The  lungs    were    packed   with    grey 

miliaiy  tubercles,  the  cephalic  lobes 

being  consolidated.         The    parietal 

pleura    was    covered    with    minute 

tubercle*.     The  thoracic,  portal  and 

iliac  glands  showed  caseous  tubercles. 

B 

Original 

380 

940 

950 

4  cc. 

Nol 

Died,  55 

Geneial   tuberculosis  ;    the   lungs  con- 

X XVI 

material 

estimated 

days 

tained  numerous  caseating  Dodu  es 
and  there  were  a    few  tubercles  in 

the  spleen,  liver  and  kidneys. 
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List  of  Rabbits  Inoculated  with  Emulsion  ok  Tuberculous  Tissues    continued. 
Intraperitoneal  Inoculations — conti/n  ued. 


No.  of 
Virus. 


Material 

obtained 
from. 


B 

xx  rx 


Original 
material 


Number 

of 
Raboit. 


too 


Initial 

Weight 

in 

Grammes 


1,160 


B 

XXX. 


Original 

material 

(inguinal 

gland) 


B 

XXX 


Oi  igirial 
matei  ial 
(bronchia] 
pland) 


S14 


si; 


Final 

Weight 

in 

Grammes 


950 


Number 
of  cc. 
Inocu- 
lated. 


Number  of 
Tubercle 
Bacilli. 


Not 
estimated 


Not 
estimated 


Not 
estimated 


Duration 
of 

Life. 


Died,  76 
days 


Died,  58 
days 


Died,  66 

days 


Result. 


In  the  subcutaneous  tissue-  of  the 
abdomen  there  was  a  small  flat  ca  > 
ous  nodule  ;  a  considerable  part  ol 
the  anterior  abdominal  wall  wascom 
posed  of  thick  leathery  caseated 
tissue;  the  inguinal  and  axillary 
glands  were  partly  caseous;  the 
omentum  was  slightly  thickened,  and 
composed  of  translucent  caseating 
tissue.  The  spleen  contained  two 
yellow  tubercles,  and  there  were 
sparsely  scattered  tubercles  in  the 
liver.  Each  kidney  contained  a  few 
nodules,  up  to  4  mm.  in  diameter. 
The  lungs  were  enlarged  and  Idled  the 
thorax  ;  they  were  closely  beset  with 
caseating  tubercles  ;  the  bronchial, 
lumbar,  iliac,  and  mesenteric  glands 
contained  discrete  tubercles.  There 
was  a  minute  tubercle  in  the  right 
lobe  of  the  thyroid. 

Caseous  patch  in  muscle  wall.  Omen- 
tum greatly  thickened,  composed  of 
dense  yellow  caseated  tissue  ;  there 
were  sparsely  scattered  caseous 
tubercles  on  the  parietal  peritoneum, 
and  rather  numerous  tubercles  on  the 
mesentery  and  serous  surface  of  colon. 
The  spleen  was  closely  beset  with 
yellow  caseous  tubercles  ;  there  were 
a  few  doubtful  foci  in  the  liver,  and 
numerous  caseous  nodules  in  the 
kidneys.  The  lungs  were  enlarged 
and  closely  beset  with  caseating 
nodules  confluent  in  the  anterior 
lobes  and  dorsal  borders  of  the 
caudal  lobes.  The  pleural  surface 
of  the  diaphragm  was  covered  with 
an  almost  continuous  layer  of  yellow 
caseated  tissue  ;  there  were  numer- 
ous tubercles  on  the  dorsal  medias- 
tinal pleura  and  hypertrophy  and 
caseation  of  the  fringes  along  the 
margins  of  the  ribs.  Most  of  the 
lymphatic  glands  were  tuberculous. 

General  tuberculosis,  very  similar  to 
that  in  Rabbit  814,  but  lun.^s  and 
pleura  not  so  severely  affected. 


3  K  2 
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List  of  Rabbits  Ixoculated  with  Emulsion  of  Tuberculous  Tissues— continued. 

SUBCUTANEOUS    INOCULATIONS. 


No.  of 
Virus. 


B  I. 


biii. 


BIV. 


B  IV. 


BIV. 


BIV. 


BIV. 


B  V. 


li.  IX. 


Material 

obtained 

from. 

Prescapu  lar 
gland  of 
Calf  126. 


Original 
material. 


Original 
material. 


Original 
material. 

Original 
material. 


Local 

tumour  of 

Prescapular 

gland  of 

Calf  138. 


Cow  164 

(milk). 


Original 
material. 


Inguinal 

Inland  of 

Rabbit  347 


Number'    g$* 

of  ^  ?ISht 

Rabbit.   r     m 

Grammes. 


7  2,420 


3,220 


2  990 


1,000 
980 


50 


79 


11 


511 


1,900 


580 


630 


1,060 


Final 

Weight 

in 

Grammes. 


1,450 


1,770 
1,670 

1,400 
1,370 


1,380 


1,090 


850 


1,230 


Number  of 

cc. 
inoculated. 


10  cc. 


1  cc. 
1  cc. 

1  cc. 
1  cc 


Number  of 
Tubercle 
Bacilli. 


1,000,000 


1  cc. 


5-0  cc. 


1,460,000 
1,014,200 

1,014,200 
1,014,200 

1,467,000 


50,000 


1  cc. 


1,000,000 


Duration 

of 

Life. 


Died,  116 
days. 


Killed,  96 

days  (very 

ill). 

Died,  140 

days. 


Died,  128 
days. 

Died,  142 
days. 


Died,  122 
days. 


Result. 


Killed,  109 
days 
(ill). 


Died, 76 
days. 


Died,  99 
days 


Ulcerated  local  lesion.  En- 
larged and  caseous  inguinal 
glands.  No  tubercles  seen 
in  liver  or  spleen.  Moderate 
number  of  caseous  nodules 
in  the  kidneys.  Lungs  ex- 
tensively tuberculous. 

General  tuberculosis  ;  numerous 
nodules  in  kidneys ;  limgs 
severely  affected. 

Local  lesion ;  neighbouring 
glands  caseous  ;  one  or  two 
foci  in  spleen  and  liver  ; 
numerous  nodules  in  lungs 
and  kidneys. 

General  tuberculosis  resem- 
bling that  in  Rabbit  2. 

Local  lesion  ;  neighbouring 
glands  caseous  ;  liver  and 
spleen  showed  no  obvious 
tubercles  ;  lungs  and  kidneys 
crammed  with  caseating 
nodules. 

Local  lesion  :  neighbouring 
glands  caseous  ;  two  or  three 
tubercles  in  the  spleen,  and 
about  the  same  number  in 
the  liver.  Kidneys  packed 
with  nodules.  Lungs  almost 
entirely  solid,  being  filled 
with  large  caseous  masses. 

Local  caseous  ulcer; 
neighbouring  glands  case- 
ous. There  was  one  nodule 
in  the  liver  ;  none  in  the 
.spleen.  The  cortex  of  each 
kidney  was  packed  with 
nodules.  The  lung  tissue 
was  almost  entirely  re- 
placed by  confluent  caseat- 
ing nodules.  There  was 
slight  tuberculosis  of  the 
pleura  and  peritoneum  and 
of  the  intestines.  The  por- 
tal and  thoracic  glands  were 
caseous.  The  muscle  of  the 
left  venticle  showed  a  cas- 
eating nodule. 

Ulcerated  caseouslocal  tumour. 
Neighbouring  glands  case- 
ous. The  spleen  and  liver 
contained  a  few  caseous 
tubercles.  There  were 
numerous  nodules  in  the 
kidneys,  and  the  lungs  were 
packed  with  coalescing 
caseous  nodules.  All  the 
lymphatic  glands  were 
tuberculous.  The  omentum 
and  peritoneum  were 
affected. 

In  the  subcutaneous  tissues 
between  the  scapulae  there 
was  a  large  firm  nodular 
caseous  tumour,  adherent  to 
the  skin  which  was  not 
ulcerated.  Axillary  glands 
enlarged  and  caseous.  Spleen 
normal.  Liver  contained  a 
few  caseous  nodules.  The 
kidneys  were  closely  beset 
with  caseating  nodules,  up 
to  a  large  pea.  The  lungs 
filled  the  chest  and  were 
closely  beset  with  caseous 
masses  ;  the  anterior  lobes 
sank  in  water.  All  the 
abdominal  and  thoracic 
lymphatic  glands  were 
slightly  caseous.  The  omen- 
tum contained  discrete  tu- 
bercles and  there  were  a 
few  tubercles  on  the  mesen- 
tery and  pleura. 
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List  of  Rabbits  Inoculated  with  Emulsion  of  Tuberculous  Tissues    continued. 

Subcutaneous  Inoculations — continual. 


No.  of 
Virus. 


B   XL 


RXIII. 


BXXIX 


Material 

obtained 

from. 


Number 

of 
Rabbit. 


Original 
material. 


( >i  iginal 
material. 


Original 

material 

(mediastinal 

gland) 


65 


110 


7.34 


Initial 

"Weight 

in 

Grammes. 


Final 
Weight 

in 
Grammes. 


Number  of 
cc. 

inoculated. 


Number  of 
Tubercle 

Bacilli. 


720 


4.30 


820 


01)0 


1,120 


920 


4-0  cc. 


Not  known. 


Not  known. 


Duration 
of 

Life. 


Died  76 

days. 

Died  62 

days. 


Not  esti 


mated 


Died,  100 
days. 


Ill  si  I.I. 


General     tuberculosis ;    lungs 
packed  with  coalescing  i 
eal  rag  uoduleB. 

Large  caseous  ulcer.     V  igh 

homing       glands        caseoi 
The     spleen    contained    si.< 
small  yellow  tubercles  j  t, 1 1 •  • 
liver   a    number    of    minute 
grey-white  foci.    There  were 

numerous  nodules  in  the 
kidneys,  and  the  lungs  were 
iilltd  '  with  coalescing  cas- 
eating  nodules.  There  were 
a  few  nodules  OD  the  dia- 
phragm, and  caseous  foci  in 
the  mesenteric,  portal,  and 
bronchial  glands. 

In  the  wall  of  the  abdomen 
there  was  a  softened  caseous 
tumour  the  size  of  a  hen's 
egg  ;  the  skin  was  adherent 
and  showed  a  small  dry  ulcer. 
The  adjacent  glands  were 
enlarged  and  caseous  The 
omentum  contained  numer- 
ous miliary  tubercles.  The 
lungs  were  enlarged  and 
solid  almost  throughout  ; 
they  were  composed  of  irre- 
gular caseating  nodules, 
closely  aggregated.  The 
kidneys  contained  numerous 
nodules,  the  largest  4  mm.  in 
diameter.  There  was  one 
tubercle  in  the  spleen  ;  none 
was  seen  in  the  liver.  There 
was  a  tubercle  in  the  heart 
muscle,  and  there  were 
numerous  caseous  tubercles 
in  the  marrow  of  the  ribs. 
Most  of  the  lymphatic 
glands  were  caseous. 


UQ 


LIST  OF  RABBITS  INOCULATED  WITH  CULTURES  OF  TUBERLE  BACILLI  OF 

BOVINE  ORIGIN. 


INTRAVENOUS    1 NOCULATIONS. 
Dose:  10  Milligramme. 


No.  of 
Virus. 


Source  of 
Culture. 


No.  of 
Rabbit. 


Initial 
"Weight 

in 
Grammes 


Final 
Weight 

in 

Grammes 


Age  and   ■ 
Generation  of 
Subculture 

Inoculated. 


Total 
period 
under  cul- 
tivation 

since 
isolation. 


Duration 

of 

Life.* 


Result. 


B  I. 


BII. 

Bill. 

BV. 

B  VI. 


BX. 


BXI. 


1}  XIV. 

B 

XXVI. 


B 
X  X \  III 


Pig  16 


Calf  134 
Calf  214 
G.P.  711 
G.P.  1015 


BVII.      G.P.  1017 

B  VIII.      Original 
material 


G.P.  1070 


Rabbit  GO 


Original 
material 

Original 
material 


Original 
material 


B 
XXIX. 

BXXX. 


<  )i  iginal 
tnatei  ial 

<  )j  iginal 
material 


159 


1,700 


152 
234 
145 


2,190 
1,820 
1.640 


179  2,270 

173  2,520 

259 


267 


163 


252 

899 


2,530 


2,500 


890 

1.970 


89-J 


905 
914 


1,400 


2,000 
2,700 


1,200 


20  days 
10th  generation 


1,650 
1,300 
1,330 
1,360 
1,870 
640 

1,980 


20  days 
.5th  generation 

20  days 
8th  generation 

20  days 
5th  generation 

20  days 
6th  gneration 

20  days 
6th  generation 

21  days 
18th  generation 


20  days 
13th  generation 


2,070 

650 
1,460 


22  days  _ 
7th  generation 


19  days 
11th  generation 

14  days 
13th  generation 


1,050 


1,500 
1,960 


360  days     D.21  days 


21  days 
0th  generation 


2u  days 
Till  |  eneration 

20  days 
it  li  general  ion 


227  days 


147  days 


371  days 


248  days 
247  days 


321  days 


295  days 


154  days 


194 
308 


days 
days 


137  days 


D.15£days 


Lungs  closely  beset  with 
caseating  miliary  tubercles, 
confluent  in  the  cephalic 
lobes  ;  caseous  tubercles  in 
the  bronchial  glands  :  spleen 
greatly  swollen,  showed  in- 
numerable minute  foci  in 
the  pulp.  Liver  substance 
speckled  with  minute  grey 
points.  Moderately  numer- 
ous grey  tubercles  in  the 
cortex  of  each  kidney. 

Result  similar  to  that  in 
Rabbit  159. 


D.  14  days    Ditto 
D.  16  days    Ditto 


D. 20  days 


Ditto 


D.  15  days,  Ditto 


D.  6  days 


D.  10  days 


D.13i 


D.1G 
D.12 


layi 
day* 

day; 


D.  11  days 


129  days  i  I),  ll  days 
83  days  ;  D.12daya 


No  macroscopic  lesions  of 
tuberculosis  but  numerous 
T.  15.  found  in  lung,  liver 
and  spleen. 

Lungs  contained  numerous 
discrete  greyish- white  tu- 
bercles; the  liver  and  spleen 
(enlarged)  showed  very  mi- 
nute grey  points  throughout: 
No  tubercles  visible  in  kid- 
neys. T.B.  numerous  in 
liver  and  spleen,  scanty  in 
kidney  and  an  inguinal 
gland. 

General  tuberculosis.  Lungs 
closely  beset  with  discrete 
miliary  tubercles  ;  tubercles 
very  minute  in  other  organs. 
T.B.  numerous  in  liver  and 
marrow. 


Result    simfar 
Rabbit  159. 

The     lungs    were 
(edematous    and 
emphysematous  ; 
tained     in    the 
numerous        minute 
tubercles,    some    of 


to     that     in 


congested. 
somewhat 
they  con- 
substance 
grey 
which 
were  opaque.  Mediastinal 
glands  enlarged  and  (edema- 
tous. Spleen  enlarged  ;  no 
tubercles  seen  in  it  nor  in 
any  of  the  other  organs. 
Numerous  T.B.  found  in 
liver. 

The  lungs  were  firm  and  did 
not  collapse  ;  they  were 
closely  beset  with  grey  sub- 
miliary  tubercles  with  case- 
ous centres  ;  the  spleen  was 
enlarged  and  peppered  with 
grey  points  just  visible  to 
the  naked  eye  ;  there  were 
.similar  points  throughout 
the  substance  of  the  liver  ; 
there  were  a  few  small 
tubercles  in  the  kidneys  and 
a  few   caseous  tubercles  and 

nodules    in     the    bronchial 

and  mediastinal  gla.ids. 

General      tuberculosis     as     in 

Rabbit  892. 
Ditto 


*  1).  signifies  that  the  animal  died. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacill 

INTRAVENOUS  INOCULATIONS. 
Dose :  01  Milligramme. 


of  Bovine  Origin. 


Total 

Initial 

Final 

Age  and 

period 

Duration 

of 

Life. 

No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Weight 
in 

Weight 

in 

Generation  of 
Subculture 

under  cul- 
tivation 

III.    1    I.T. 

lramme> 

Irannnet 

Inoculated. 

since 

isolation. 

Cow  44. 

55 

2  430 

1,800 

20  days 
3rd  generation 

177  'lays 

i ).  19.1  days 

Lungs  pale,  semi  solid,  packed 
wit  li  miliary  1  uberclee  ;  the 
bronchia]   glands   were  en 
largedand  containedca  eom 
foci  Spleen,  great  ly  swollen, 
closely   beset   wit  1 »   minute 
whitish     foci.      Liver     11b 
stance  showed  innumerable 
minute  grey  points.     I  d  1  he 
cortex  01  each  kidney  there 

15.  I. 

were  moderately  numerou  1 

5) 

56 

2,150 

1,510 

j? 

I). 22  days 

miliary  tubercles. 

,, 

57 

1.91  Ml 

1,320 

)) 

» > 

D.  16  days 

• 

J» 

81 

82 

1,270 
1,100 

1,1601 
920  J 

20  days 
5th  generation 

217  days 

D.22  days 
I). 25  days 

1  As  in  Rabbit  55. 

} 

C<  w40 

113 
114 

1,500 
851 > 

1,5001 

21  days 
1 5th  generation 

591  days 

D.21  days 
1). 5  days 

" 

138 

1,720 

1,600 

21  days 
1 8th  generation 

640  days 

D.34  days 

Died  of  psorospermosis. 

Miliary  tuberculosis  of  lungs 
and  kidneys  ;   very  numer- 

1 

ous  small  tubercles  in  liver 

and  spleen. 

B.  II.  ( 

Heifer  G6 

f    122 
(.    121 

930 

880 

770  \ 
670  J 

20  days 
9th  generation 

357  days 

D.  25  days 
D.22  days 

\ 

Calf  134 

1     150 

1,770 

1,650  | 

20  days 

227  days 

D.  19  days 

1 

\     151 

1,890 

1,570  J 

5th  generation 

D.26  days 

General  tuberculosis  resem- 

J!.  III. 

Original 

/'      99 

1,560 

1,700  1 

20  days_ 

427  days 

D.  18  days 

)      bling   that  in    Rabbit  55 

material 

i.    100 

1,800 

1,700  j 

7th  generation 

D.24  days 

I  Virus  I.) 

58 
(     59 

2,300 

1,700\ 
1,640 

D.  16i  days 

2,260 

D.  13  days 

/ 

Lungs  packed  as  closely  as  pos- 
sible  with   grey  tubercles  ; 

/ 

20  days 
9th  generation 

316  days 

minute  foci  in  the  kidneys  : 
liver  and  spleen  (much  en- 
larged)   showed  no  macro- 
scopic   tubercles   but    very 

B.  IV. 

( Iriginal 

numerous     T.B.     found    in 

material 

J       CO 

2,010 

1,720/ 

D.  7  days 

smear  preparations. 
Died  after  parturition.      T.B. 
numerous    in     lung,    spleen 

0:5 

3,390 

1,950  \ 

20  days 

319  days 

D.27  days 

and  bone-marrow. 
Result  similar  to  that  in  Rabbit 

2,400  j 

10th  generation 

138.   Tubercles  in  the  heart. 

64 

3,200 

D.27  days 

85 

1,270 

920  | 

20  days 

356  days 

D.24  days 

86 

V  836 

990 

SliO  1 

I 2th  generation 

D.  19  days 

1,820 

1,100 

21  days 

1,002  days 

D.20  days 

5th  generation 

i 

G.P.  711 

/'    128 

1,120 

9201 

20  days 

336  days 

D.21  days 

General  tuberculosis   resem- 

15. V.  | 

\     129 

1,300 

900  J 

3rd  generation 

D.20  days 

bling    that    in   Rabbit   55 

Heifer  Si) 

2U 

1,490 

1,150 

20  days 

418  days 

D.21  days 

(Virus  I.) 

10th  generation 

15.  VI. 

G.P.  1014 

f    106 

1,160 

860  \ 

20  days 

91  days 

D.  18  days 

I    107 

1,160 

750  J 

3rd  generation 

D.20  days 

1!.  VII. 

G.P.  1017 

172 

2,150 

1,850 

20  days 
6th  generation 

247  days 

0.21  days 

B.VIII. 

( hiiinal 

258 

720 

550 

21  days 

321  days 

D.  11  days 

Numerous       minute      grey 
tubercles     in     the    lungs": 

material 

1 8th  generation 

exceedingly      n  u  m  e  r 0  ua 

minute  grey  points  in  liver 

and    spleen,  and  a  few    in 

each  kidney. 

P.IX. 

G.l'.  1069 

212 

1,600 

1,120 

20  days 
11  th  generation 

249  days 

D.  18  days 

General     tuberculosis     as    iu 
Rabbit  55. 

15.  X. 

( )riginal 

material 

(through 

G.P.  1070j. 

266 

2,040 

1,820 

20  days 
13th  generation 

295  days 

D.  16  days 

Lungs  normal  in   colour,  con- 
tained   not    very   numerous 

small     caseous     tubercles  ■ 

liver  and  spleen  beset   w  itli 

extremely  minute  grey  foci  ; 

(?)  a   few   tubercles   in  kid- 

neys.      T.B.    numerous    in 

liver  and  bone  marrow. 

us 


List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin. 
INTRAVENOUS     INOCULATIONS.— continued. 

Dose :  01  Milligramme. 


No. 
of  Virus. 


Source  of 
Culture. 


B.  XI.      Rabbit 66 

aXII.       Oiig'mal 

material 

B.  Kill.  Rabbit  116. 

15.  XIV.      Original 

material 

B.  XV.  ■     Original 
material 

B.  XVI.  j     Original 
material 

B.XVII.      Original 
material 


B.  XIX. 


Original 
material 


B.  XX.  |     Original 
material 


XXI.       Original 
material 


B.XXII 


XXIII 


B. 
XXIV. 

B.XXV 


xxvr. 

B. 
XXVII. 

i: 

xxvn 


n 

XXIX. 
B.  XXX. 


Original 

material 

(through 

G.P.  1509) 


1 1  iginal 

material 


Original 
material 

Original 
material 

( >riginal 
material 

I  Original 

material 

(Dinphragm 

( Original 

maiei  ial 


<  Original 
material 

'  Original 
material 


No.  of 
Babbit. 


162 
283 
270 
248 
284 
296 
260 
361 


378 
354 
419 


384 

392 

43.3 
.-.17 
501 

893 


906 


91; 


Initial 
Weight 

in 
Grammes 


2,820 

1,310 
1,720 

880 
1,340 
2,220 
1,770 

960 


Final 
Weight 

in 
Grammes 


1,020 
1,700 
1.250 


1 ,420 

1,190 
1,170 
1,480 
1,550 

1,250 


1,920 

2,170 


2,130 
1,020 
1,020 

700 
1,050 
1,700 
1,420 

720 


750 

1,130 

940 


1,240 

I. 

900 
1,200 
1,170 

950 


1,310 


1,320 


Age  and 
Generation  of 
Subculture 
Inoculated. 


Total 

period     I  n 
*i  ,     Duration 

under  cul- 
tivation 


22  days 

7th  generation 

20  days 
12th  generation 

20  days 
12th  generation 

19  days 
11th  generation 

21  days 
9th  generation 

21  days 
8th  generation 

20  days 
6th  generation 

20  days 
8th  generation 


20  days 
7th  generation 

18  days 
6th  generation 

20  days 
6th  generation 


20  days 
6th  generation 


20  days 

6th  generation 

20  days 
4th  generation 

20  days 
6th  generation 

21  days 
4th  generation 

21  days 
6th  generation 


20  days 
7th  generation 

20  days 
4th  generation 


since 
isolation. 


of 
Life. 


154  days 
275  days 
217  days 
194  day? 
169  days 
143  days 
94  days 
113  days 


115  days 

91  days 

109  days 


Result. 


D.  18  days 
D. 24  days 
D.  20  days 
D.21  days 
D.  19  days 
D.24  days 
D.  18  days 
D.  19  day 


Result    similar   to    that    in 
Rabbit  55.     (\  irus  13.   I.) 


D.  19  days 
D.  18  days 
D.22  days 


The  lungs  were  closely  beset 
with  grey  miliary  tubercles 
with  opaque  centres.  The 
spleen  was  much  enlarged 
aud  closely  beset  with 
minute  greyish  white  tuber- 
cles. The  liver  showed 
numerous  similar  but 
smaller  foci.  There  were 
scattered  grey  tubercles  in 
each  kidney,  some  with 
opaque  centres.  The  bron- 
chial, portal  and  iliac  glands 
contained  caseous  foci. 


General 
similar 
361. 


tuberculosis,    very 
to    that  in    Rabbit 


110  days     D.lOdays 


110  days    I),  is  days 


76  days 

111  days 

56  days 


D.22  days 


I).  19  days 


D. 20  days 


157  days     I >.  12  days 


129  days 


83  davs 


D.  1 .  days 


f).  15  davs 


General  tuberculosis:  lungs 
closely  beset  with  miliary 
tubercles  causing  complete 
consolidation  of  the  anterior 
lobes  :  liver  and  spleen  beset 
with  minute  tubercles  ; 
numerous  grey  tubercles 
with  opaque  centres  in  each 
kidney.  The  bronchial. 
portal,  and  coeliac  glands 
showed  caseous  tubercles  in 
the  cortex  ;  the  inguinal  and 
axillary  glands  caseous  foci. 

General  tuberculosis  similar 
to  that  in  Rabbit  361  :  nu- 
merous minute  tubercles  on 
the  endocardium  and  under 
the  pericardium  of  the  right 
ventricle. 


( rei  era!  tuberculosis  similar 
to  that  in  Rabbit  361 
(Virus  B.   XIX.). 


Numerous  small  grey  tubercles 
in  tl  c  lungs :  spleen  en- 
larged, contained  numerous 
minute  grey  points ;  there 
\\ ere  numerous  minute  grej 
points  in  the  liver,  and 
also  numerous  psorosi  erni 
nodules  ;  there  were  a  feu 
tubercles  in  the  kidneys, 
and  a  few  caseous  foci  in 
the  bronchial  glands. 

General   tuberculosis,  similar 

to  that  in  Rabl.it  893. 

General  tuherculosis  of  the 
usual  type. 
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LIST  OF  RABBITS  INOCULATED  WITH  CULTURE    OF 

OF  BOVINE  ORIGIN. 

INTRAPERITONEAL  INOCULATIONS. 
Dose:  10  Milligramme. 


TUBERCLE    BACILLI 


No.  of 
Virus. 


Source  of 
Culture 


No.  of 
Rabbit. 


Initial 

Weigbt 

in 

Grammes 


Final 

Weight 

in 

Grammes 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


I  Cow  40 


B.  I. 


H.  D. 


H.  HI. 


a.  v. 


B.  VI. 


Pig  i« 


Heifer  CO 


\  Calf  1.34 


Calf  214 


Original 

I  material 


/-G.P.  711 

J   Original 
I  material 


137 


158 
1-20 


Original 

material 

(through 

G.P.   1015) 


148 
149 
235 
236 
134 
205 
143 
144 
131 
180 


1,140 


1,000 
850 


2,790 
990 
1,790 
590 
1,150 
3,170 
1,740 
1,700 
1,010 
2,900 


181 
413 


1,050 


1,070 
720 


2,000 
900 
1,1201 
470  j 
900 
2,050 
1,2001 
1,320  J 

820 
1,700. 


2,500 
1,600 


Total 
period 
under 
Cultiva- 
tion since 
Isolation. 


Duration 
of 
Life.* 


21  days 
18th  generation 


20  days 
10th  generation 

20  days 
9th  generation 


20  days 
5th  generation 


20  days 
8th  generation 


20  days 
16th  generation 

20  days 
22nd  generation 

20  days 
5ih  generation 

21  days 
3rd  generation 


640  days 


360  days 
357  days 


227  days 

147  days 

420  days 
575  days 

371  days 

154  days 


20  days 
6th  generation 


248  days 


1,840  J 
1,340 


I).  .31  daya 


D.  62  days 

D.  18  days 


D.  17  days 
D.  16  days 
D.  21  days 
D.  13  days 
D.  14  days 
D.21  days 
D.  22  days 
D.  18  days 
D.  15  days 
D.61  days 


20  days 
14th  generation 


446  days 


Uesi  i.t. 


Omentum    greatly    thickened, 

retracted  and  caaeating. 
Parietal  and  visceral  pen- 
toneam  profusely  covered 
with  small  caseous  tubercle*  ■ 
Spleen  and  kidneys  betel 
with  miliary  tubercles  ;  liver 
substance  speckled  with 
minute  grey  points.  Lungs 
very  closely  beset  willi 
opaque  miliary  tubercles,  the 
cephalic  lobes  lieing  quite 
solid.  Most  of  the  lymphatic 
glands  showed  caseoiiB  tuber 
cles. 

General  tuberculosis.  The 
inoculation  was  partly  Bub- 
cutaneous. 

Omentum  thickened, retracted 
and  advanced  in  caseation. 
Parietal  and  visceral  peril o- 
neum  profusely  covered  with 
minute  grey  tubercles,  most 
numerous  on  the  mefenUry 
meso-colon,  and  diaphragm. 
Spleen  swollen,  beset  with 
minute  opaque  points.  Liver 
infiltrated  with  grey  fori. 
Both  kidneys  showed  in  the 
cortex  a  small  nnmber  of  grey 
tubercles.  The  lungs  con- 
tained moderately  numerous 
miliary  caseating  tubercles. 
The  bronchial  glands  were 
enlarged  and  caseating  ;  the 
portal  and  lumbar  glands 
showed  caseous  foci. 

I  Result    similar    to     that    in 
f     Rabbit  120. 


Ditto. 


D.  19  days 
D.  15  days 


I  As  in  Rabbit  120,  but  tuber- 
I      cles  much  smaller  in  size. 

Result    similar     to     that     in 
Rabbit  120. 

>  General  tuberculosis. 


As  in  Rabbit  134. 

In  the  subcutaneous  tissues  of 
the  abdominal  wall  there  was 
a  large  softened  caseous  tu- 
mour, with  fibrous  walls.  The 
omentum  was  greatly  thick- 
ened and  composed  of  dense 
fibro-caseous  masses.  The 
parietal  and  visceral  perito- 
neum showed  fairly  numer- 
ous discrete  caseous  nodules 
ranging  in  size  from  a  millet 
seed  to  a  wheat  grain.  The 
spleen  and  liver  contained  a 
few  yellowish  tubercles.  The 
kidneys  contained  fairly 
numerous  ca'eating  nodules. 
The  lungs  were  large  and 
filled  with  yellow  caseous 
masses.  All  the  lymphatic 
glands  were  affected,  and 
there  were  caseous  nodules 
in  the  wall  of  the  intestine. 

General  tuberculosis  similar 
to  that  in  Rabbit  190. 

Omentum  thickened  and  in  a 
state  of  early  caseation  ; 
numerous  minute  tubercles 
on  parietal  and  visceral  peri- 
toneum ;  small  masses  of 
gelatinous  material  in  peri- 
toneal cavity  ;  spleen  en- 
larged, no  tubercles  seen : 
numerous  extremely  minute 
grey  foci  in  liver  ;  the  kid- 
neys showed  fairly  numer- 
« us,  the  lungs  very  numerous 
minute  grey  tubercless 
Thoracic  and  poital  gland, 
showed  earlv  caseation. 


77. 


*  D.  signifies  that  the  animal  died. 
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List  ok  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin— continued. 

Intraperitoneal  Inoculations— continued. 
Dose:  L  0  Milligramme. 


No.  of 

Virus. 


B.  VI. 

cont. 


B.VII. 


Source  of 
Culture. 


Original 

material 

(through 

G.P.  1015) 


G.P.  1017 

Original 
material 


B.  VIII. 


B.  IX. 


B.  X 


No.  of 
Rabbit. 


415 


175 
176 


228 


Original 
material 


Original 
material 


Original 
material 

(through 

C.W  1070) 


253 


256 
206 

207 
306 


Initial 
Weight 

in 
Grammes 


1,290 


2,250 
2,530 


1,170 


3,370 

830 
3,420 

2,470 
1,800 


Final 
"Weight 

in 
Grammes 


Age  and  Gener- 
ation  of  Culture 
Inoculated. 


1,080 


1,6001 
1,630/ 


920 


\      348 


270 


272 


2,130 


2,190 


080 


2,270' 

690, 
2,160 

1,580 
1,120 


Total 
period 
under 
Cultiva- 
tion since 
Isolation. 


20  days 
14th  generation 


20  days 
6th  generation 


20  days 
8th  generation 


446  days 


247  days 


301  days 


1,380 


1,850 


620/ 


21  days 
18th  generation 


20  days 
12th  generation 


21  days 
15th  generation 


21  days 
17th  generation 


20  days 
13th  generation 


321  days 


260  days ) 


347  days 


Duration 

of 

Life. 


D.  21  days 


D.  17  days 
D.  19  days 

D.  98  days 


385  days 


205  daysc 


D.  20  days 

D.  16  days 
D. 24  days 

D.22days 
D.  27  days 


Result. 


D.  16  days 


D.  19  days 


D.88daya 


General  tuberculosis :  spleen 
enlarged,  but  no  tubercles 
visible.  Numerous  minute 
tubercles  in  liver,  kidneys, 
and  lungs. 

General  tuberculosis  resem- 
bling that  in  Rabbit  120. 
(Virus  B.  II.). 

Small  ulcerated  cavity  in  wall 
of  abdomen, containing  caseo 
pus :  left  inguinal  gland 
caseous  throughout.  Omen- 
tum thickened,  composed 
of  parasitic  cysts  and  creamy 
yellow  caseated  tissue. 
Fairly  numerous  yellow 
tubercles  on  parietal  peri- 
toneum, mesentery  and 
meso-colon,  and  scattered 
caseous  nodules  on  surface 
of  intestines.  In  wall  of 
ccecum  were  several  groups 
of  nodules  ulcerated  on  the 
mucous  surface.  The  kid- 
neys were  closely  beset  with 
caseating  nodules.  The 
spleen  showed  a  few  tuber- 
cles on  the  surface  and  two 
or  three  in  the  pulp  ;  the 
liver  a  few  tubercles  on  the 
surface  and  one  caseous 
gritty  nodule  in  the  pulp. 
The  lungs  were  beset  with 
caseating  nodules  and  tuber- 
cles :  in  two  lobes  were 
small  cavities.  The  axillary, 
portal,  mesenteric,  and 
thoracic  lymphatic  glands 
were  tuberculous. 

Result  as  in  Rabbit  120  (Virus 
B.  II.).  Tubercles  very  nu- 
merous on  peritoneum. 

As  above,  but  tubercles  more 
minute. 

Miliary  tuberculosis  of  peri- 
toneum and  lungs ;  extreme- 
ly minute  grey  specks  id 
liver  and  spleen  ;  kidneys 
mottled,  no  definite  tuber- 
cles seen. 

Omentum  thickened  ;  parietal 
and  visceral  peritoneum  pro- 
fusely covered  with  minute 
grey  tubercles.  Spleen 
slightly  enlarged,  ?  minute 
grey  points  in  the  pulp.  Liver 
showed  extremely  numerous 
minute  grey  specks ;  kidneys 
very  numerous  grey  tuber- 
cles ;  lungs  packed  with 
caseating  tubercles ;  thoracic 
glands  caseous  in  the  cortex. 

Microscopical :  numerous  T.  B. 
in  spleen. 

General  tuberculosis :  tuber- 
cles very  numerous  in  all 
organs  ;  extremely  minute 
in  liver  and  spleen. 

Numerous  tubeicles  on  pari- 
etal and  visceral  perito- 
neum ;  spleen  huge,  beset 
with  grey  foci  ;  similar  grey 
foci  in  liver ;  sparsely 
scattered  tubercles  in  lungs. 
Kidneys  not  obviously 
affected . 

General  tuberculosis  :  omen- 
tum thickened  and  case- 
ating, but  parietal  and 
visceral  peritoneum  only 
slightly  affected  ;  ?  inocula- 
tion not  all  intraperitoneal  ; 
a  few  miliary  tubercles  in 
spleen,  liver  and  kidneys  ; 
lungs  extensively  caseated. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Obigik—  continued. 

Intraperitoneal  Inojulationj: — zontinued. 


Dose :  10  Milligramme. 


No.  of 
Virus. 


Source  of 
Culture. 


B.    XI. 


B.  XII. 


B.  XIII 


B.  XIV 


B.  XV. 


Rabbit  6(i 


Rabbit  98 

Original 
material 


Original 

material 

(through 

Rabbit  H6 


Original 
material 


Original 
material 


No.  of 
Rabbit. 


186 
187 


231 

281 

2S2 


274 


276 


245 
249 


288 


B.  XVI 


li. 
XVII. 


Original 
material 


Original 
material 


289 


Initial 

Weight 
in 

Graiunie? 


Final 
Weight 

in 
Lxramme- 


2,040 
1,870 


1,230 

590 
1,260 


690 


1,890 


3,230 

800 


1,370 


1,630 


1,520  | 
1,470  ) 


890 

520) 
y40j 


580. 


1,320  J 


2.020 
600 


850 


Age  and 

Generation  of 

Subculture 

Inoculated. 


19  days 
7th  generation 


20  days 
9th  generation 

20  days 
12th  generation 


20  days 
12th  generation 


Total 
period 
under 
Cultiva- 
tion since 
Isolation. 


Duration 

of 

Life. 


64  days! 


193  days 


D.  17  days 
D.  17  days 


D.  25  days 


•>75davsilD-  18(la^ 
-75  days  j  D  22  dayg 


,D.  11  days 


Result. 


217  days 


299 


300 


262 
263 


1,100 


1,100 


1.400 
730 


1,050 


800 


900 


660  \ 
660/ 


19  days 
11th  generation 


21  days 
9th  generation 


21  days 
9th  generation 


194  days 


169  days 


170  days 


D.  13  days 


D.  19  days 
D.  18  days 


D.  13  days 


D.  65  days 


21  days 
8th  generation 


20  days 
6th  generation 


143  days 


94  days 


D.  26  day* 


D.  74  day 


I).  19  days 
D.  27  days 


General  tul  or  miosis  (similar 
to  that  in  Rabbit  120,  page 
449). 


Omentum  slightly  thickened  ; 
extremely  minute  grey 
tubercles  on  parietal  and 
visceral  peritoneum  and  in 
lungs  ;  none  dennitely  seen 
in  other  organs. 

Very  minute  tubercles  on  tie 
peritoneum  and  in  all  the 
organs. 


|  General    tuberculosis  resem- 
bling   that    produced     in 
)      Rabbit  120. 

Omentum  and  peritoneum 
normal  to  the  naked  eye  ; 
minute  tubercles  in  all 
organs  (resembled  an  in- 
travenous inoculation.) 


Caseous  nodule  in  abdominal 
muscle  ;  inguinal  glands 
partly  caseous  ;  omentum 
thickened  and  caseating  ; 
six  caseous  tubercles  on  the 
parietal  peritoneum  and  a 
tew  on  the  visceral.  There 
were  yellow  tubercles  in  the 
spleen  and  numerous  opaque 
grey  tubercles  in  the  liver. 
Lungs  packed  with  confluent 
caseating  tuberculous 
masses.  Most  of  the  lym- 
phatic glands  showed  areas 
of  caseation  ;  the  sternal 
glands  were  cas?ousthrough- 
ou  t. 

General  tuberculosis  ;  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
organs.  Almost  all  the 
lymphatic  glands  were 
affected. 

Caseous  nodule  in  abdominal 
wall.  Omentum  slightly 
thickened.  There  were 
sparsely  scattered  tubercles 
on  the  parietal  and  viscera] 
peritoneum.  The  spleen 
showed  12  yellow  tubercles  ; 
the  liver  one  opaque  nodule. 
There  were  about  20  caseat- 
ing nodules  in  each  kidney. 
The  lungs  were  closely  beset 
with  caseating  nodules. 
Most  of  the  lymphatic 
glands  were  tuberculous. 


General  tuberculosis ;  tuber- 
cles very  numerous  on  the 
peritoneum  (parietal  and 
visceral)  and  in  all  the 
o  roans. 


3  L  2 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin— continued. 

J  ntraperitoneal  Inoculations.— continued. 
Dose  in  each  case  :  10  Milligramme. 


No.  of 
Virus. 


B. 
XVIII. 


B.  XIX. 


Source  of 
Culture. 


Original 
material 


No.  of 
Rabbit, 


Initial 
Weight 

in 
Grammes 


343 


B   XX 


Original 
material 


Original 
material 


359 


1,230 


2,050 


Final 

Weight 

in 

Grammes 


990 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


Total 

period 

under 

cultiya 

tion    since 

Isolation 


21  days 
8th  generation 


1,420 


473 


375 


15.  XXI. 


li.XXII. 


Original 
material 


Original 

material 

(through 

G.  P.  1509). 


376 


1,350 


1,620 


1,270 


353 


422 


1,090 


1,300  \ 


Duration 

of 

Life. 


147  days 


20  days 
8th  generation 


20  days 
13th  generation 


113  days 


D.  12  days 


D.  19  days 


182  days 


850  J 


1,760 


1,190 


1,170 


780 


20  days 
7th  generation 


115  days 


D.27  days 


(      D. 
15  days 


D. 
\  14  days 


18  days 
6th  generation 


20  days 
6th  generation 


91  days 


109  days 


Post-mortem  Results. 


D.27  days 


D.21  days 


Minute  grey  tubercles  just 
visible  on  mesentery,  meso- 
colour,  and  intestines  ;  liver 
speckled  with  minute  grey 
points  ;  spleen  enlarged,  no 
tubercles  seen ;  a  few  minute 
grey  tubercles  in  the  kid- 
neys ;  very  numerous  tuber- 
cles in  the  lungs  ;  bronchia! 
and  sternal  glands  showed 
early  caseation.  Microscopi- 
cal ;  T.  B.  numerous  in 
liver,  spleen,  and  lung. 

General  tuberculosis  ;  the 
spleen  was  much  enlarged, 
but  no  tubercles  were  seen  : 
in  the  other  organs  and  on 
the  peritoneum  tubercles 
were  very  numerous. 

General  tuberculosis  ;  tuber- 
cles were  very  numerous  in 
all  organs ;  the  anterior 
lobes  of  the  lungs  were  con- 
solidated ;  on  the  parietal 
peritoneum  the  tubercles 
were  less  numerous  than, 
usual. 

Omentum  slightly  thickened  p 
numerous  minutegrey  tuber- 
cles on  the  visceral  periton- 
eum ;  similar  tubercles  on 
the  parietal  peritoneum, 
visible  only  in  the  lum- 
bar regions  and  on  the 
diaphragm ;  numerous  min- 
ute grey  points  in  the 
spleen  (enlarged)  and  liver: 
no  tubercles  visible  in  the 
kidneys  ;  lungs  packed  with 
minute  grey  tubercles  ; 
sternal  glands  completely 
caseous,  bronchial  partly  ; 
lumbar  and  iliac  glands- 
caseous  in  the  cortex. 

General  tuberculosis  very 
similar  to  that  in  Rabbit 
375  (sec  above)  ;  in  this  ani- 
mal, however,  tubercles  were 
just  visible  all  over  the 
parietal  peritoneum  and  itt> 
the  kidneys. 

General  tuberculosis  closely 
resembling  that  in  Rabbit 
306  (page  450,  Virus  IX.). 

General  tuberculosis  ;  omen- 
tum thickened,  caseating 
and  adherent  to  liver  ;  from, 
the  under-surface  of  the 
liver  a  band  of  caseating 
tissue  extended  to  the  brim 
of  the  pelvis  ;  this  was  ad- 
herent to  the  large  intestine  : 
there  were  numerous  tuber- 
cles on  the  parietal  and 
visceral  peritoneum,  con- 
fluent on  the  nieso-colon. 
No  tubercles  were  seen  in 
the  liver  and  spleen.  There 
were  about  half-a-dozen 
tubercles  in  each  kidney. 
The  lungs  contained  numer- 
ous miliary  caseous  tuber- 
cles. Many  lymphatic 
elands  were   tuberculous. 
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List  of  habits  inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin    continued. 

Intraperitoneal  Inoculations  —continued. 

Dose  in  each  case :  10  Milligramme.  


No.  of 
Virus. 


B. 
XXII. 

cunt. 


B 

XXIII. 


Source  of 
Culture. 


Original 

material 

(through 

G.P.  1509). 


Original 
material 


No.  of 
Rabbit. 


Initial 

Weight 

in 

Grammes 


Final 

Weight 

in 

Grammes 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


Total 
Period 
under 
cultiva- 
tion   since 
Isolation. 


417 


382 


2,000 


2,570 


1,320 


2,110 


20   days 
6vh  generation 


109  days 


B. 
X  X I V 


B. 
XXV 


B. 

XX  VI. 


B. 

XXVII. 


Original 
material 


Original 
material 


388 


430 


Original 
material 


Original 
material 


2,620 


1,830 


1,770 


20  days 
6th  generation 


Duration 
of 

Life. 


Post-mortem  Resuli  -. 


I).  101  days 


110  days 


D.  12  davs 


20  days 
6th  generation 


1,400 


515 

900 


499 

500 


2,700 
1,550 


2,290 
1,400 


1,820 
1,020 


1,670 
970 


20  days 
4th  generation 


20  days 
6th  generation 

14  days 
13th  generation 


21  days 
r4thgeneration 


1 10  days 


70  days 


111  days 
308  days 


56  days 


D.  18  days 


D.  24  days 


D.  22  days 
D.  18  day? 


D.  21  days 
D.  18  days 


Caseous  nodule  in  sub- 
cutaneous tissues  and 
caseous  patch  in  muscle 
wall.  Omentum  n  o  t 
thickened,  contained  one 
caseous  nodule  size  of  splil 
pea  and  a  few  small  yellow 
ish-wbite  tubercles.  There 
were  a  few  caseous  tubercles 
on  the  mesentery,  scions 
surface  of  colon  and  parietal 
peritoneum  near  left  kidney. 
In  the  wall  of  the  coecum 
there  was  a  prominent 
disc-shaped  caseous  nodule, 
1*5  cm.  in  diameter,  show- 
ing on  the  mucous  surface 
a  deep  crateriform  ulcer 
with  raised  thickened 
margins.  Liver  and  spleen 
normal  on  section.  Kidneys 
very  closely  beset  with 
caseatiDg  nodules.  Lungs 
enlarged  and  heavy,  tissue 
extensively  replaced  by 
caseating  nodules  and 
irregular  osseous  masses. 
Bronchial  portal,  and  cccliac 
glands  contained  caseou* 
foci ;  the  left  iliac  and 
mesenteric  glands  showed 
patches  of  caseation ;  several 
colic  glands  were  caseous 
throughout. 


Omentum  slightly  thickened  ; 
extremely  minute  grey 
points  on  parietal  and 
visceral  peritoneum.  Spleen 
enlarged  :  no  tubercles  seen. 
Liver  showed  numerous 
minute  grey  points.  There 
were  some  doubtful  con- 
gested foci  in  the  kidneys 
and  numerous  barely  visible 
grey  points  in  the  lungs. 
Lymphatic  glands  appeared 
normal. 

Microscopical  :  numerous  T.B. 
in  liver  and  spleen,  a  small 
number  in  the  lung,  none  in 
the  kidneys. 


General  tuberculosis ;  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
organs  ;  many  lymphatic 
glands  affected. 


General  tuberculosis  ;  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
organs ;  caseous  foci  in 
mesenteric,  iliac,  and  bron- 
chial glands  ;  sternal  glands 
caseous  throughout. 


General   tuberculosis  of   the 
usual  type. 
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List  of  Rabbits  Inoculated  with  Culture  ok  Tubercle  Bacilli  of  Bovine  Origin — continued. 

Intraperitoneal  Inoculations — continued. 
Dose  in  each  case :  10  Milligramme. 


No.  of 
Virus. 


Source  of 
Culture. 


B.  Original 

XXVIII      material 


B. 
XXIX. 


B. 
XXX. 


Original 
material 


Original 
material 


No.  of 
Rabbit. 


894 


908 


916 


Initial        Final 
Weight     Weight 

in  in 

Grammes  Grammes 


1,430 


1650 


2,650 


1,050 


1,180 


2,250 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


21  days 
6th  generation 


20  days 
7th  generation 


20  days 
4th  generation 


Total 
Period 
under 
cultiva- 
tion since 
Isolation. 


137diys 


129  days 


83  days 


Duration 

of 

Life. 


D.  12  days 


D.  50  days 


D.  63  days 


Post-mortem  Results. 


General  tuberculosis ;  there 
were  numerous  extremely 
minute  tubercles  on  the 
peritoneum  and  in  all  the 
organs. 


There  was  a  small  caseous 
nodule  in  the  subcutaneous 
tissues  and  a  large  caseous 
mass  in  the  muscle  Avail  of 
the  abdomen  ;  the  omentum 
was  moderately  thickened 
and  there  were  only  few 
tubercles  on  the  peritoneum; 
the  spleen  and  kidneys  con- 
tained numerous  tubercles 
and  the  lungs  were  packed 
with  coalescing  caseating 
nodules. 


Geaaral  tuberculosis ;  there 
was  a  caseous  nodule  in  the 
wall  of  the  cceeum,  ulcer- 
ated on  the  mucous  sur- 
face (inoculation  therefore 
partly  intraccecal). 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin— continued. 

Intraperitoneal  Inoculations — continued. 


Dose :  01  Milligramme. 


No.  of 
Virus. 


Source  of 
Culture. 


No.  of 
Rabbit. 


B.  I. 


Cow  40 


b.  nr. 


B.  IV. 


Original 
Material. 


Original 
material. 


112 


B,  IV 


B.  V. 


B.  VI. 


B  VII. 


105 


111 


196 


Initial 

Weight 

in 


Final 

Weight 
in 


Grammes  Grammes 


Age  and 

Generation  of 

Subculture 

Inoculated. 


1,070 


650 
950 

580 


Original 

Material. 

Heifer  80. 


G.P.  1014. 


G.P.  1017. 


Original 
.material. 


837 

215 
110 

416 


414 

174 


840 


21  days 
15th  generation 


620 
1,C00 

520 


18  days 
8th  generation 

20  days 
14th  generation 


30  days 
22nd  generation 


Total 
period 
under 
Cultiva- 
tion s-ince 
Isolation. 


591  days 


227 


1,770 

1,050 
1,170 

1,370 


1,500 
1,960 


900 


1,030 


1,040 


850 


1,160 


1,050 
1,630 


790 


20  days 
Kth  generation 

20  days 
10th  generation 

20  days 
3rd  generation 


20  days 
14th  gener- 
ation 


20  days 
6th  generation 


455  days 
409  days 


575  days 


Duration 

of 

Life. 


D.  31  days 


D.  25  day:- 
D.  40  days 


D.  15  days- 


Postmortem  Results. 


1,002  days 
418  days 


D.  24  days 
D.  34  days 


91  days    O.  17  days 


20  days 
8th  generation 


446  days 


247  days 


306  days 


D.  29  days 


D.  36  days 
D.  81  days 


D.  14  days 


Omentum  retracted,  thickened 
and  caseating.  Numerous 
tubercles  on  the  serous  sur- 
face of  the  large  Intestine, 
on  the  mesentery  and  tneso 
colon  and  on  the  peritoneal 
surface  of  the  diaphragm  , 
less  numerous  on  the 
parietal  peritoneum  sud 
serous  surfaces  of  tin; 
small  intestine,  liver  and 
spleen.  The  liver  substance 
snowed  numerous  grey  foci. 
There  were  numerous  cas- 
eous tubercles  in  the  spleen 
pulp  and  in  the  cortex  of 
each  kidney.  The  lungs 
were  packed  with  caeeating 
miliary  tubercles,  the  c«  p- 
halic  lobes  being  Folid.  All 
the  lymphatic  glands  in 
the  body  showed  caseous. 
nodules  or  foci. 

Result  as  in  Rabbit  112. 

Result  similar  to  that  in 
Rabbit  112,  but  visceral  and 
parietal  peritoneum  moie 
severely  affected. 

Omentum  retracted  and  slightly 
thickened  ;  the  \vc  rietal  peri- 
toneum showed  a  few  very 
minute  foci ;  there  were 
fairly  numerous  minute 
tubercles  on  the  mesentery 
and  large  intestine  ;  the 
spleen  and  liver  showed 
numerous  minute  grey 
points  ;  there  were  a  few 
eaily  tubercles  in  the  lungs 
and  in  each  kidney. 

Microscopical:  T.B.  numerous 
in  liver,  spleen  and  lungs. 

General  tuberculosis 
As  in  Rabbit  112. 

General  tuberculosis  :  tuber- 
cles on  parietal  and  visceral 
peritoneum  very  minute. 

General  tuberculosis  :  tuber- 
cles numerous  on  peri- 
toneum, in  liver  and  lungs, 
not  so  numerous  in  spleen 
and  kidneys. 

General  tuberculosis. 

Omentum  not  thickened  con- 
tained a  few  pin-head  sized 
tubercles:  lungsand  kidney?, 
severely  tuberculous :  spleen 
normal  ;  liver  ?  a  few  tu- 
bercles :  disc  like  caseating 
nodule  1  cm.  in  diameter  in 
wall  of  coeuum  ulcerated  on 
the  mucous  surface  (?  inocu- 
lation into  cavity  of  large 
intestine). 

Omentum  slightly  thickened 
fairly  numerous  tubercles 
on  parietal  and  visceral  peri- 
toneum ;  caseous  focus  in 
a  portal  gland  :  no  visible 
lesions  in  large  organs,  but 
T.B.  found  in  lungs,  liver 
and  spleen. 


riM 
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List  of  Rabbits  [noculateh  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin— continued. 

Intraperitoneal  Inoculations — continued. 
Dose:  01  Milligramme. 


No.  of 
Virus. 


B.VIII. 


B.  IX. 


B.  X. 


Source  of 
Culture. 


Original 
material. 


G.P.  1069. 


Original 

material 

(through 

G.P.  1070). 


No.  of 

Rabbit. 


■2.-..% 


211 


268 


B.  XI.         Rabbit 
66 

(original 
material). 


1!.  XII. 


B.  XIII. 


B.  XIV. 


Kabbit 
98. 

Original 
material. 

Original 

material 

(through 

Rabbit  116) 


Initial 

Weight 

in 

Grammes 


Final 

Weight 

in 

Grammes 


Age  and 

Generation -of 

Subculture 

Inoculated. 


580 


/        184 


185 
230 

280 
278 


1,280 


2,150 


2,790 


520 


1,050 


1,400 


1,850 


21  days 
18th  generation 


Total 
period 
under 

Cultiva- 
tion   since 

Isolation 

321  days 


20  days 
11th  generation 


20  days 
13th  generation 


2,170 
910 

780 
1,480 


B.   XV. 


Original 
material. 


Original 
material. 


/       247 


\       250 


285 


850 


1,660 


920 


570 


1,030 


810 
1,280 


730 


20  days 
»  7th  gen- 
eration 


249  days 


295  days 


Duration 

of 

Life. 


D.21 days 


164  days 


20  days 
9th  generation 

20  days 
12th  generation 

20  days 
12th  generation 


800 


910 


\  19  dajs  11th 
/  generation 


193  days 


275  days 


217  days 


D.  30  days 


D.  20  days 


(      D. 
28  days 


194  days 


21  days 
9th  generation 


169  days 


D. 

1,27  days 

D. 40  days 
D.  19  days 
D.  38  days 


/   D- 
27  days 


1). 

!  38  days 

1). 

109  days. 


Post  moktkm  Results. 


A  few  minute  tubercles  on  the 
parietal  and  visceral  peri- 
toneum ;  very  numerous 
still  smaller  points  on  the 
mesentery,  meso-colon  and 
diaphragm  ;  liver  and  spleen 
infiltrated  with  minute  grey 
foci  ;  fairly  numerous  tuber- 
cles in  the  kidneys  ;  numer- 
ous small  tubercles  in  the 
lungs  which  showed  patches 
of  collapse  ;  sternal  glands 
caseous. 


General     tuberculosis    as 
Rabbit  112  (page  455). 


General  Tuberculosis  :  tuber- 
cles numerous  on  periton- 
eum, in  spleen,  liver  and 
lungs,  sparsely  scattered  in 
the  kidneys. 

Omentum  thickened  and 
caseating.  Parietal  and 
visceral  peritoneum  pro- 
fusely covered  ;with  little 
whitish  tubercles.  Miliary 
tuberculosis         of  liver, 

spleen,  kidneys  and  lungs  ; 
lungs  partly  consolidated. 
Ventral  mediastinal  glands 
caseous  throughout.  Cas- 
eous foci  in  bronchial, 
portal,  lumbar  and  iliac 
glands.  Slight  tubercu- 
losis of  pleura. 


As  in  Rabbit  112,  but  tuber- 
cles not  so  numerous  in 
spleen. 

General  tuberculosis  as  in 
Rabbit  255  (Virus  B  VIII.). 

General  Tuberculosis :  omen- 
tum very  thickened  :  tuber- 
cles very  numerous  on 
peritoneum,  in  spleen,  kid- 
neys and  lungs  :  in  liver 
there  were  a  few  doubtful 
grey  points. 

Microscopical:  numerous T.B. 
in  liver. 


Omentum  retracted.  Sparsely 
scattered  tubercles  on 
parietal  peritoneum  ;  more 
numerous  on  large  intestine, 
mesentery  and  diaphragm. 
Lungs  packed  with  miliary 
tubercles  ;  numerous  grey 
tubercles  in  kidneys  and 
very  numerous  grey  foci  in 
liver  and  spleen  (enlarged). 


Caseous  ulcer  in  abdominal 
wall,  nearest  glands  caseous. 
Omentum  contained  a  few 
discrete  tubercles.  Spleen 
and  liver  normal.  There 
were  numerous  nodules  in 
each  kidney.  The  lungs 
were  enlarged  and  almost 
entirely  composed  of  masse* 
of  caseating  tuberculous 
tissue  ;  many  lymphatic 
glands  affected. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  liven, u  ok  Bovine  Qbigin     continued. 

Intraperitoneal  Ino<  'u  lations.  -  continued. 
Dose  01  Milligramme. 


No.  of 

Source  of 
Culture. 

Number 
of 

Initial 
Weight 

Final 
Weight 

Age  and 
Generation  of 

Total 
period 

under 

Duration 

Post-mortem  Resi  li  -. 

\  irus. 

Rabbit. 

in 

in 

Subculture 
Inoculated. 

Cultiva- 

of Lite. 

Grammes. 

Grammes. 

tion. 

13.  XVI. 

OrigiDal 
material. 

295 

1,990 

1,550 

21  days 
8th  generation 

143  days 

I). 27  days 

Omentum  thickened  and  ca 
cons.       Scattered    grej  i  b 
white  tubercles  on  parietal 
peritoneum,  more  numerous 
on     mesentery,     mesocolon 
and  colon.      There   h  ere  ■<■ 
few   tubercles  in  the  spleen 
and     kidneys ;        numerous 
tubercles    in    the    liver   and 
lungs.       Most    of   the    lym- 
phatic   glands   were   tuber 
culous. 

B.XVII. 

Original 
material. 

261 

1,530 

1,070 

20  days 
6  th  generation 

94  days 

D.  35  days 

General    tuberculosis:    tuber- 
cles very  numerous  on   peri- 
toneum and  in  all  organs. 

B. 

Original 

34  4 

1080 

920 

21  days 

147  days 

D.26  days 

General  tuberculosis;   numer- 

XVIII. 

material. 

8th  generation 

ous  tubercles  on  peritoneum 
and  in  all  the  organs  ;  many 
lymphatic  glands  affected. 

B.  XIX. 

Original 
material. 

474 

1200 

940 

20  days 
13th  generation 

182  days 

D.  65  days 

General    tuberculosis,    inocu- 
lation partly  subcutaneous. 

B.  XX. 

Original 
material. 

377 

1370 

1160 

20  days 
7  th  generation 

115  days 

D.  21  days 

General  tuberculosis  ;  minute 
grey   tubercles   on    parietal 
and  visceral  peritoneum,  in 
spleen  and  liver  ;  a  few  min- 
ute grey  tubercles   in    each 
kidney  ;   lungs   contained  a, 
moderate   number  of    grey 
tubercles       with       caseous 
centres.       Oaseous    foci    in 
superficial  lymphatic  glands, 
lumbar,    iliac,     mesenteric, 
portal  and  bronchial  ;  ster- 
nal glands  partly  caseous. 

B.  XXI. 

Oi  iginal 

material. 

355 

1570 

1030 

18  days 
6th  generation 

91  days 

D.21  days 

General    tuberculosis  ;    tuber- 
cles very  numerous  on  peri- 
toneum, in  spleen  (enlarged), 
liver    and     lungs,     not     so 
numerous  in  kidneys  ;  most 
of    the     lymphatic     glands 
were  affet  ted. 

B  XXII. 

Original 

material. 
(through 

420 

1350 

1100 

20  days 
6th  generation 

109  days 

D.28  days 

General    tuberculosis  ;    omen- 
tum considerably  thickened ; 
Dumerous       tubercles       on 

G.P.  1509). 

• 

parietal   and    visceral   peri- 
toneum, in  liver  and  lungs  ; 
the  spleen  appeared  normal  ; 
the  kidneys  contained  a  few 
small  opaque  tubercles  ;    all 
the  deep   lymphatic   glands 
were    affected,   the    sternal 
glands      being       caseous 
throughout. 

B 

Original 

380 

1170 

850 

20  days 

110  days 

D.  28  days 

General  tuberculosis  ;    tuber- 

XXIII. 

material. 

6th  generation 

cles  everywhere  very  numer- 
ous, except    in    the  spleen 
which  contained  one  tubercle 
only  ;     in     the     lungs     the 
tubercles    had    caused  com- 
plete   consolidation   of    the 
anterior  lobes. 

B. 
XXIV. 

( Original 

390 

1740 

1300 

20  days 

110  days 

D.31  days 

General    tub'  rculosis  :    tuber- 

material. 

6th  generation 

cles  numerous  in  all  organs 

with   the   exception   of   the 

spleen  ;    this   was   enlarged 

and      no      tubercles     were 

visible. 

B.  XXV. 

Original 
material. 

432 

1220 

950 

20  days 
4th  generation 

71  days 

D.  23  days 

General  tuberculosis  :    tuber- 
cles   not    so    numerous    on 
parietal  peritoneum. 

XXVI. 

Original 
material. 

.104 

1550 

1260 

20  days 
4th  generation 

56  days 

D.  27  days 

General     tuberculosis    of  the 
usual  type. 

M 
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Intraperitoneal  Inoculations — continued. 
Dose  01  Milligramme. 


No.  of 

Virus. 


B. 

XXVIII 


Source  of 

Culture. 


No.  of 

Rabbit. 


Initial 
Weight 

in 

i  Grammes. 


Final 
Weight 

in 
(Jrammes 


Age  and 
Generation  of 
Subculture- 
Inoculated. 


Total 
period 
under 
Cultiva- 
tion. 


Duration 
of  Life. 


Post-mortem  Results. 


( (riginal 

Material. 


895 


1,350 


950 


21  days 
6th  generation 


137  days 


B. 
XXIX. 


Original 
Material. 


907 


1,370 


900 


20  days 
7tli  generation 


129  days 


B.  XXX. 


Or'ginal 

Material. 


917 


1,150 


20  days 
4th  generaion 


S3  days 


D.  16  days 


D.  23 days 


D.  6  days 


Omentum  thickened  and  cas- 
eating ;  there  were  numeious 
minute  tubercles  on  the 
colon  and  mesentery  and  a 
small  number  on  the  parietal 
peritoneum  ;  there  were 
moderately  numerous  min- 
ute grey  points  in  the  spleen 
(slightly  enlarged)  and  liver, 
and  an  occasional  minute 
tubercle  in  the  kidneys  ;  the 
lungs  were  crepitant  and 
contained  only  sparsely  scat- 
tered tubercles  ;  the  sternal 
glands  were  advanced  in 
caseation. 

Omentum  moderately  thick, 
advanced  in  caseation  ; 
parietal  and  visceral  peri- 
toneum closely  covered  with 
minute  grey  tubercles,  mod- 
erately numerous  grey  foci 
in  the  liver  and  a  few  in  the 
spleen.  The  kidneys  con- 
tained sparsely  scattered 
opaque  miliary  tubercles  ; 
the  lungs  were  packed  with 
caseating  tubercles.  The 
ventral  mediastinal  glands 
were  enlarged  and  caseous 
and  most  of  the  other 
lympatic  glands  showed 
caseous  foci. 

Coccidiosis  of  the  liver. 
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Intraperitoneal  Inoculations  with  Culture  ok  Tubercle    BacilL]  OF  BoviNS  Origih. 
Dose  in  each  case :   0  01  Milligramme.  


No.  of 
Virus. 


B. 

XVIII. 


H.  XIX. 


B.  XXI. 


B.XXII. 


B. 

XX  IN. 


15. 
X\IV. 


B.  XXV. 


B. 

XXVI. 


B. 

XXVII. 


Source  of 
Culture. 


Original 
Material. 


Original 
Material. 


Original 
Material. 


Original 

M  aterial 

(through 

G.P.  1509). 


Original 
Material. 


Original 
Material. 


Original 
Material. 


Original 
Material 


Origin  il 

Material 

(Diaphragm) 


No.  of 

Rabbit. 


342 


337 
363 

476 

3.57 

423 


387 


393 


435 


516 


502 


Initial 

Weight 

in 

Grammes 


440 


470 


610 


1,150 
760 


1 ,040 


1,150 


1,100 


1,170 


1,350 


1,410 


Final 
Weight 

in 
Grammes, 


450  / 


390  \ 
520 

920 
620 

870 


1,150 


1,000 


1,050 


1,010 


970 


Age  and 

Generate  n  of 

Subculture 

Inoculated. 


21  days 
8th  generation. 


20  days 
8th  generation. 


20  days 
!3th  generation. 

18  days 
6th  generation. 


20  days 
6th  generation. 


20  days 
6th  generation. 


20  days 
6th  generation. 


20  days 
4th  generation. 


20  days 
4th  generation. 


21  days 
6th  generation. 


Total 
period 
under 
Cultiva- 
tion. 


147  days/ 


113  days 

182  days 
91  clays 

109  days 


1 10  days 


110  days 


71  days 


111  davs 


56  days 


Dural  ion 

of 

Life. 


1  >.  25  days 


Post-mortem  Re  iui/i  . 


D.  26  days 
D.  9  days 

I).  7  days 
D.  12  days 

D.  27  days 


D.  42  days 


D.  33  days 


D.  45  days 


D.  30  days 
D. 65  days 


foci      in 
thoracic 


General  tuberculosis;  omen- 
tum slightly  thickened  ;  a 
few  minute  I  ubercles  on  t  be 
parietal  peritoneum,  fairly 
numerous  on  i  he  \  iscei  ■<  I  i 
liver  ami  spleen  (enlarged) 

closely  beset  with  minute, 
grey  foci  ;  a  few  grey 
tubercles  jusl  visible  in  t lie 
kidneys  ;  numerous  miliary 
caseating  tubercles  in  the 
lungs  ;  abdominal  and 
thoracic  lymphatic  glandi 
tuberculous. 

Genera]  tuberculosis  as  in 
Babbit  342,  tubercles  rather 
more  numerous  in  the  kid- 
neys. 

Liver  lilled  with  psorosperm 
nodules.  Microscopical  : 
numerous  T. B.  in  a  sternal 
gland,  a  few  in  the  spleen 
and  kidney. 

Numerous  psorosperm  nodules 
m  the  liver. 

Psorospermosis  of  liver  ;  lungs 
congested  in  patches  ;  omen- 
tum slightly  thickened. 
Microscopical  :  A  few  T.B 
in  lung  and  liver,  numerous 
in  the  spleen. 

General  tuberculosis  ;  omen- 
tum moderately  thickened  ; 
sparsely  scattered  tubercles 
on  the  parietal  peritoneum, 
rather  more  numerous  on 
the  visceral  ;  a  few  minute 
tubercles  in  the  spleen, 
liver  and  kidneys  ;  moder- 
ately numerous  opaque 
miliary  tubercles  in  the 
lungs ;  caseous 
abdominal  and 
lymphatic  glands. 

General  tuberculosis  :  omen- 
tum thickened  and  case- 
ating ;  sparsely  scattered 
tubercles  on  parietal  peri- 
toneum, rather  more 
numerous  on  •  mesentery 
and  mesocolon,  moderately 
numerous  tubercles  in 
spleen  (enlarged),  liver  and 
kidneys  ;  lungs  closely  be- 
set with  confluent  caseating 
tubercles,  the  j-mall  anterior 
lobes  being  quite  solid  ; 
almost  all  lymphatic  glands 
were  tuberculous. 

General  tuberculosis :  tubercles 
numerous  in  the  lung«,  less 
numerous  in  the  other 
organs  ;  sparsely  scattered 
on  the  parietal  and  visceral 
peritoneum  ;  abdominal  and 
thoracic  lymphatic  glands 
tuberculous. 
General  tuberculosis :  tubercles 
spirsely  scattered  on  the 
parietal  and  visceral  peri- 
toneum, and  in  the  kidneys  ; 
very  numerous  in  the  spleen 
(enlarged),  liver  and  lungs  ; 
all  lymphatic  glands  were 
affected. 

General  tuberculosis  ;  tuber- 
cles numerous  in  all  the 
organs  and  fairly  numerous 
on  the  peritoneum. 

General  tuberculosis  :  omen- 
tum moderately  thickened, 
partly  caseous  ;  numerous 
grey  caseating  tubercles  on 
the  parietal  and  viscera] 
peritoneum  ;  there  was  a 
moderate  number  of  tuber- 
cles in  the  liver,  spleen,  and 
kidneys  ;  the  luogs  con- 
tained fairly  numerous  ir- 
regular caseous  masses  ;  the 
bronchial  and  iliac  glands 
showed  caseous  foci,  the 
sternal  glands  were  caseous 
throughout  ;  other  lymph- 
atic glands  contained  case- 
ous nodules. 


77. 


3  M 
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LIST  OF  RABBITS  INOCULATED  WITH  CULTURE  OF  TUBERCLE  BACILLI  OF 

BOVINE  ORIGIN. 


SUBCUTANEOUS  INOCULATIONS. 
Dose :  10  Milligramme. 


Total 

No.  of 

Virus. 

Source  of 
Culture. 

No.  of 
Hal. bit. 

Initial 

Weight 

in 

Final 

Weight 

in 

Age  and 

Generation  of 

Culture 

period 
under  cul- 
tivation 

Duration 

of 

Life. * 

Bksult. 

Grammes 

( '< tammes 

Inoculated. 

since 

isolation. 

B.  T. 

Cow  40 

136 

1,520 

1,350 

20  days 
18th  generation 

640  days 

U. 82  days 

Ulcerated  caseous  local  lesion: 
adjacent  glands  caseous ; 
one  tubercle  in  the  spleen  ; 
none  in  the  liver  ;  numerous 
caseating  nodules  in  the 
kidneys ;  lungs  contained 
moderately  numerous  case- 
ous nodules  of  various  sizes  ; 
caseous  foci  in  the  appendix 
and  lower  end  of  ileum 
(T.B.) 

Heifer  06 

125 

810 

700 

20  days 
9th  generation 

357  days 

D.  25  days 

General  tuberculosis.  Omen- 
tum thickened  and  casea- 
ting. 

/    146 

1,820 

1,700 

20  days 
5th  generation 

227  days 

D.  81  days 

Caseous  ulcer :  neighbouring- 
glands  caseous  ;  the  spleen 
showed  one  tubercle  on  the 
surface  and  six  in  the  pulp  ; 
one   caseous  nodule    in  the 

b.  rr. 

Calf  134 

liver  ;  numerous  projecting 
nodules  in  the  kidneys ; 
lungs  very  heavy,  filled 
with  large  solid  caseous 
masses  ;  slight  tuberculosis 
of  pleura  and  diaphragm  ; 
many  lymphatic  glands 
affected. 

\ 

1    147 

1,650 

1,450 

)> 

>) 

D. 91  days 

General  tuberculosis  resem- 
bling that  in  Rabbit  146. 

/    237 

1,370 

1,090^ 

D.  56  days 

\  General     tuberculosis  ;      the 

1 

1 

20  days 
8th  generation 

lungs  in  both  cases  were  en- 

/"Calf 214 
1 

I   238 

680 

770  J 

147  days 

larged,   extensively  consoli- 
1   dated  and  advanced  in  casea- 

B.  [II. 

D.  63  days 

/    tion. 

Original 
material 

133 

1420 

1,220 

20  days 
16th  generation 

459  days 

D.  112  days 

General  tuberculosis  :  lungs 
severely  affected,  being 
almost  entirely  composed  of 
caseating  nodules. 

/  Chimpan- 
zee 4 

f    170 
I    171 

2,250 
2,000 

1,550  | 
1,640    j 

19  days 
3rd  generation 

46  days 

D.  74  days 
D.  94  days 

>•   General  tuberculosis. 

'   241 

1,260 

1,070 

21  days 

49  days 

D.77  days 

Large  caseous  abscess  between 

)  Chimpan- 
zee b" 

3rd  generation 

shoulder     blades  :     general 

B.  IV. 

tuberculosis. 

N   243 

730 

910 

>> 

!) 

D.  62  days 

Local  caseous  ulcer :  general 
tuberculosis. 

Chimpan- 

322 

1,030 

860 

20  days 

84  days 

D.53days 

General  tuberculosis. 

l,     zee  8 

6th  generation 

141 

1,840 

1,790 

20  days 
5th  generation 

371  days 

I).  82  days 

Extensive  tuberculosis  of  the 
lungs  :  numerous  nodules  in 
the  kidneys  ;  many  lymph- 

,<;.i\ 7ii 

atic  glands  affected  ;  spleen 

normal  ;  some  doubtful  foci 

in  the  liver. 

142 

1,800 

1,450 

»> 

>> 

D.  101  days 

Liver  and  spleen  normal  ; 
tuberculosis   of   lungs,   kid- 

11. V. 

/ 

neys,  inguinal,  axillary, 
iliac,  portal  and  bronchial 
glands  ;  slight  tuberculosis 
of  diaphragm  and  pleura. 

Heifer  80 

213 

1,370 

1,400 

20  days 

loth  generation 

418  days 

I). OS  days 

General  tuberculosis  ;  all 
organs  and  glands  affected, 
lungs  severely  ;  local  lesion 
very  large,  situated  between 
the  scapula;. 

*  D.  signifies  that  the  animal  died. 
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Subcutaneous  [noculations    continued. 


Dose:   10  Milligramme. 


No.  of 
Virus. 


Source  of 
Culture. 


Initial 

No.  of      Weight 
Rabbit.  in 

Grammes 


Final 

Weight 

in 

Grammes 


Age  and 

Generation  of 

Culture 

Inoculated. 


Total 
period 

under  cul- 
tivation 

since 
isolation. 


Duration 

of 

Life 


Result. 


130 


( Original 

material 


I!.   VI. 


132 


/   182 


G.P.  1015 


B.  VII. 


G.P.  1017 


B.  VIII 


Original 

matt  rial 


B.  IX. 


G.P.  10G9 


^   183 


I   1"7 


V  17! 


254 


loi 


209 


B.  X 


<  Original 
material 
(through 
G.P.  1070) 


210 


520 


1,130 


2,050 


2,270 


2,080 


1,180 


3,190 
680 


480 


1,520 


1,550  \ 


1,880 


1,690\ 


1,170, 


1,770 


| 

770  J 


1,350 


1,370 


269 


271 


2,050 


820 


21  days 
3rd  generation 


20  days 
6th  generation 


20  days 
6th  generation 


154  days 


248  days 


247  days 


I). 95  days 


D.  85  days 


D.  65  days 


D.  83  days 


D.  63  days 


D  81  days 


21  days 
18th  generation 


1,050, 


1,200' 


1,270 


720 


20  days 
11th  generation 


20  days 
13th  generation 


321  days 


249  days 


295  days 


D.  89  days 


D.  22  days 


D.  38  days 


D.  45  days 


D.97  days 


D.  64  days 


General     tuberculosis,    lui 
chiefly  affected  ;  1 1 1 « -  omen 

turn,  scions  surface  of 
coecum  and  pleura  showed 
tuberculous  nodules. 

As  in  Rabbit  130  bui  m<  1 1 
severe  tuberculosis  of  omen 
turn, peritoneum  and  pleura. 

Large  caseous  tumour  bet  ween 
scapula-;  adjacent  glands 
caseous  ;  a  few  tubeielcs  in 
spleen,  liver  and  kidneys  ; 
lungs  packed  with  caseous 
masses  ;  many  glands  tuber- 
culous. 

Large  ulcerated  caseous  abs- 
cess over  right  hip  ;  casea- 
tion of  adjacent  glands  ;  one 
tubercle  in  the  spleen  ;  a 
few  in  the  liver  ;  numerous 
nodules  in  the  kidneys  ; 
lungs  extensively  tttbercu 
lous  ;  most  of  the  lymphatic 
glands  were  affected. 

Caseous  abscess  on  left  dorsum 
ilii  ;  pus  had  burrowed  in 
subcutaneous  tissues  of  left 
groin  and  abdominal  wall  ; 
six  yellow  tubercles  in  the 
spleen,  and  a  few  in  the 
liver  and  on  the  diaphragm  ; 
numerous  tubercles  in  the 
kidneys  ;  lungs  packed  with 
caseating  masses  ;  almost  all 
lymphatic  glands    affected. 

Large  caseous  abscess  in  sub- 
cutaneous tissues  of  left 
lumbar  region  :  tuberculosis 
of  nearest  glands,  kidneys 
and  lungs  severely  affected  ; 
one  tubercle  in  spleen  ; 
liver  normal. 

General  tuberculosis  :  all  or- 
gans affected,  lungs  severely. 

Large  area  of  extravasated 
blood  in  left  groin  (death 
possibly  the  result  of  an 
injury);  there  was  a  caseous 
ulcer  in  abdominal  wall  and 
a  few  caseous  tubercles  in 
inguinal  and  iliac  glands. 

Firm  caseous  mass  on  left  side 
of  neck  ;  adjacent  glands 
caseous ;  numerous  tubercles 
in  all  organs  ;  lungs  packed 
witli  coalesciog  caseating 
tubercles  ;  all  lymphatic 
glands  affected. 

General  tuberculosis  ;  local 
lesion  between  scapula'  ; 
tubercles  in  spleen  and  liver 
few  in  numl>er  ;  fairly 
numerous  miliary  tubercles 
in  the  kidneys  ;  lungs  filled 
with  confluent  caseous 
tubercles. 

General  tuberculosis ;  all 
glands  and  organs  affected, 
lungs  severely,  being  almost 
completely  caseous. 

Tuberculosis  :  no  tubercles 
seen  in  spleen  and  liver  ; 
lungs  packed  with  coales- 
cing caseating  nodules ; 
numerous  caseating  nodules 
in  the  kidneys. 
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Si  bcdtaneotjs  Inoculations  — continued. 
Dose :    10  Milligramme. 


No.  of 

Virus. 


K  XI. 


B.  XII. 


Source  "f 
Culture. 


Rabbit  66 


Kabbit  89 


Original 

material 

(through 

Kabbit  116). 


B.  XIV. 


Original 
material. 


li.  XV. 


Original 
material. 


No.  of 

Rabbit. 


163 


188 


232 


233 


115 


277 


Initial 

Weight 

in 
Grammes 


1,600 


2,520 


1,020 


Final 

Weight 

in 

Grammes 


900 


720 


1,370 


246 


251 


207 


-       290 


1,880 


690 


1.260 


1 ,300 


1,640 


1,650 


780 


82 


640 


1,180 


1,250 


1,020 


1,120 


91  If  I 


Age  and  (lener- 

ation  of  Culture 

Inoculated. 


Total 
period 
under 

cultivation 


22  days 
7th  'reneration 


19  days 
7th  generation 


20  days 
9th  generation 


,20  days-12bh 
'    generation 


19days-llth 
generation 


I  21  days-9th 
generation 


154  days 


164  days 


193  days 


217  days 


194  days 


169  days 


Duration 

of 

Life. 


Post-mortem  Results. 


D.  55  days  Very  large  local  lesion  ; 
numerous  nodules  in  all 
organs  ;  lungs  practically 
caseous  throughout  ;  all 
lymphatic  glands  affected. 

D.  67  days  General  tuberculosis  ;  lungs 
severely  affected,  being 
filled  with  coalescing  case- 
ous nodules. 

D.  42  days'  General  tuberculosis  ;  local 
lesion  on  left  scapula;  tuber- 
cles few  in  liver  and  spleen. 

D.  80  days  General  tuberculosis  ;  very 
numerous  nodules  in  the 
lungs  and  kidneys  ;  a  small 
number  in  the  spleen  and 
liver. 

D.  45  days  Large  firm  caseous  tumour  at 
seat  of  inoculation :  neigh- 
bouring glands  enlarged  and 
caseous  :  spleen  normal  ; 
liver,  numerous  psorosperm 
nodules,  no  tubercles.  The 
kidneys  contained  a  small 
number  of  caseating  nodules. 
The  lungs  were  pinkish  and 
crepitant,  and  contained 
fairly  numerous  caseating 
nodules  ranging  from  a  pin's 
head  to  a  pea. 

D.  44  days  Caseous  ulcer  :  nearest  glands 
caseous  :  spleen  and  liver 
normal :  the  kidneys  con- 
tained altogether  four  small 
tubercles  :  the  lungs  were 
not  severely  affected  ;  they 
contained  fairly  numerous 
.caseating  nodules  ranging 
in  size  from  a  pin's  head  to 
a  split  pea.  There  was  a 
large  flattened  cavity  with 
a  yellow  lining  in  the  sub- 
cutaneous tissues  around  the 
left  thorax,  extending  from 
the  vertebral  column  to 
the  costal  cartilages  (not 
tuberculous). 

D.  86  days  General  tuberculosis  of  the 
usual  type. 

D.  89  days  Tuberculous  :  liver  and  po:tal 
glands  were  normal  :  the 
spleen  contained  two  yellow 
caseous  tubercles :  there 
were  numerous  nodules  in 
the  kidneys  :  the  lungs  were 
extensively  caseated,  the 
anterior  lobes  being  quite 
solid. 


D.  69  days  Local  ulcer  :  nearest  glands 
caseous  :  spleen  normal  :  a 
few  doubtful  tubercles  in 
the  liver  :  numerous  miliary 
tubercles  in  the  kidneys  : 
lungs  severely  affected,  the 
tissue  being  extensively  re- 
placed by  caseating  tuber- 
culous tissue ;  thoracic, 
lumbar  and  iliac  glands 
•slightly  affected. 


I).  58  days  General  tuberculosis  :  some 
doubtful  points  were  seen  in 
the  liver  in  which  no  T.B, 
were  found. 
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No.  of 
Virus. 


B.  XVI. 


B. 
XVII. 


B. 
XVIII. 


H. 
XIX. 


B.  XX. 


B. 
XXI. 


B. 
XXII. 


B. 
XXIII. 


B. 

XXIV. 


XXV. 


Subcutaneous  Inoculations—  contmuea. 
Dose :  l'O  Milligramme. 


Source  of 
Culture. 


Original 
material. 


Original 
material. 


Original 
material. 


Original 
material. 


Original 
material. 


Original 
material. 


No.  of 
Babbit. 


Original 

material 

(G.P.  1,509) 


I  Original 

material. 


Original 
material. 


( )riginal 
material. 


298 


Initial 

Weight 

in 

Grammes 


264 


265 


341 


336 


358 


374 


364 


350 


418 


383 


389 


431 


1,450 


Final 

Weight 

in 

Grammes 


1,020 


560 


1,030 


1,010 


2,070 


2,200 


880 


1,880 


1,650 


1,850 


1,740 


1,490 


1,230 


850 


750 


1,200 


1,130 


1,700 


1,560 


740 


1,350 


1,180 


1,120 


1,420 


1,350 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


21  days 
8th  generation 


Total 
period 

under 

cultivation 


(    20  days- 6th 
generation 


21  days 
8th  generation 


20  days 
8th  generation 


20  days 
7th  generation 


18  days 
6ih  generation 


24  days 
4th  generation 


20  days 
6th  generation 


20  days 
6th  generation 


20  days 
6th  generation 


20  days 
4th  generation 


143  days 


94  days 


147  days 


113  days 


115  days 


91  days 


117  days 


109  days 


1 10  days 


110  clays 


71  days 


Duration 

of 

Life.* 


D.  52  days 


D.  67  days 


D.  70  days 


D.  62  days 


K.  79  days 
(•lying) 


D.  75  days 


D.  73  days 


D.  70  Jays 


O.  79  days 


D.  79  days 


D.  49  days 


D.  81  days 


D.  86  days 


Post-mortem  Resi  lts. 


Tuberculosis  of  all  organs 
except  the  liver:  lungs 
closely  beset  with  coalescing 
caseating  nodules  ■  thor- 
acic, oortal  and  mesen- 
teric glands  showed  a  few 
caseous  foci. 


General   tuberculosis  :     lungs 
and        kidneys        severely 


affected. 


General  tuberculosis. 


General  tuberculosis  ;  lungs 
very  closely  beset  with 
caseating  nodules. 


Tuberculosis  of  all  organs 
except  liver,  which  appeared 
normal  :  lungs  severely 
affected. 


Tuberculosis  of  all  organs 
except  liver  :  there  were  a 
few  tubercles  in  the  spleen  : 
very  numerous  nodules  in 
kidneys  and  lungs ;  ab- 
lymphatic  glands 
thoracic     slightly 


dominal 
normal, 
affected. 


General  tuberculosis  :  all 
organs  affected,  lungs 
severely. 


General  tuberculosis. 


Tuberculosis  of  all  organs 
except  liver  ;  spleen  only 
slightly  affected  .  contained 
3  yellow  tubercles. 


General  tuberculosis,  similar 
to  that  in  Rabbit  350 
(Virus  XXL). 


General  tuberculosis  ;  lungs 
extensively  consolidated 
and  advanced  in  caseation. 


General  tuberculosis  ;  tuber- 
cles in  all  the  organs,  very 
numerous  in  the  kidneys 
and  causing  almost  com- 
plete consolidation  of  the 
lungs. 


General  tuberculosis  ;  lungs 
very  closely  beset  with 
caseating  nodules. 


*  K  signifies  that  the  animal  was  killed. 
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Subcutaneous  Inoculations — continued. 
Dose :  10  Milligramme. 


No.  of 
Virus. 


Source  of 

Culture. 


B. 
XXVII. 


Original 
material. 


B. 

XXVII] 

B. 
XXIX. 


B. 

XXX 


No.  of 
Rabbit. 


Grammes  Grammes. 


503 


Original 

material. 

Original 

material. 


Original 
material. 


897 
909 


Initial 

Weight 

in 


1,330 


1,170 
1,450 


918 


1,720 


Final 

Weight 

in 


Age  and  Gener- 
ation  of  Culture 
Inoculated. 


890 


1,050 


1,370 


1,250 


21  days 
4th  generation 


Total 

period 

under 

cultivation 


56  days 


21  days 
6th  generation 

20  days 
7th  generation 


137  days 


129  days 


2<(  days 
4th  generation 


83  days 


Duration 

of 

Life. 


D.  114  days 


D.  4  days 


I).  81  day? 


D  126  days 


Post-mortem  Results. 


Ulcerated,  caseous  tumour. 
H  x  1  x  \.  Adjacent 
glands  enlarged  and  caseous. 
Other  lymphatic  glands 
were  only  slightly  affected, 
containing  discrete  caseous 
tubercles.  The  spleen  was 
normal.  There  was  one 
tubercle  in  the  liver,  and  a 
few  miliary  giey  tubercles 
in  each  kidney.  The  lungs 
were  less  severely  affected 
than  usual,  and  showed  a 
considerable  amount  of 
pinki<h  crepitant  tissue  ; 
they  contained,  however, 
fairly  numerous  miliary 
caseous  tubercles,  here  and 
there  aggregated  into  small 
groups,  and  a  few  larger 
caseous  nodules. 


Coccidiosis  of  liver. 


Large  caseous  abscess  with  a 
small  ulcer  on  the  surface  ; 
adjacent  glands  enlarged 
and  caseous  ;  lungs  and 
kidneys  closely  6 lied  with 
caseating  nodules  and  tu- 
bercles. Moderately  nu- 
merous miliary  tubercles  in 
the  spleen  and  numerous 
grey  points  in  the  liver. 
Thoracic  glands  caseous. 
Numerous  caseous  nodules 
in  coecum  and  small  intes- 
tines, some  ulcerated  on  the 
mucous  surface. 

Large  caseous  abscess,  the  skin 
over  which  showed  a  small 
opening ;  adjacent  glands 
and  most  of  the  thoracic 
and  abdominal  lymphatic 
glands  were  tuberculous  ; 
there  were  three  tubercles 
in  the  spleen  and  a  moderate 
number  in  the  kidneys  ;  the 
lungs  were  enlarged  and  con- 
tained large  confluent  masses 
of  caseating  nodules  ;  there 
were  a  few  caseous  tubercles 
in  the  thyroid  body  and 
early  tuberculosis  of  the 
right  knee  joint. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  oj    IIovink  Obioin. 

Subcutaneous   Inoculations.— continued. 

Dose :  01  Milligramme. 


Numbei 

of 

Virus. 


Source  of 
Culture. 


Number 

of 
Rabbit. 


Initial 

weight 

in 

grammes. 


Final 

weight 

in 

"'famines. 


Age  and 
Generation 
of  Culture 
Inoculated. 


Total 

period 

under 

cultivation 

since 

solation. 


Duration 
of 

Life. 


Result. 


Cow  44. 


B.I. 


\Co\v  40. 


B.  II. 


Heifer  66. 


B.  III. 


Original 
material. 


B.  IV 


Original 
material. 


B.  V 


b.  vr. 


<;.r.  7ii. 


G.P.  1014 


B.  XV. 


Original 

Material. 


(      83 


,     84 


111 


f   123 


124 


101 


102 


87 


88 


120 


108 


109 


286 


1,200 


1,140 


1,120 


800 


860 


1,660 


2,130 


1,240 


1,140 


770 


1,310 


1,540 


1,510 


1,400 


20  days 
3rd  generation 


1,050 


000 


1,360 


820 


1,440 


1,670 


1,350 


1,120 


21  days 
15th  generation 


20  days 
9th  generation 


20  days 
7th  generation 


20  days 
12th  generation 


890 
1,050 

850 
1340 


20  days 
3rd  generation 

20  days 
3rd  generation 


21  days 
9th  generation 


217  days. 


91  days 


357  days 


427  days 


356  days 


336  days 


91  days 


169  days 


I). 

](p.">  days 


I).  68  days 


D. 

113  days 


D. 

137  days 

I).  67  day: 


K. 
102  days 

(dying) 

D.  99  days 


D. 

105  days 


D.  72  days 


I). 

107  days 

D.  49  days 


D.  97  days 


D.  68  days 


Ulcerated  caseous  lesion  ; 
neighbouring  glands  caseous; 
liver  and  spleen  apparently 
normal  ;  kidneys  snowed  a 
moderate  number  of  nodules, 
largest  3  m.m.  in  diametei  ; 
lungs  beset  with  caseoni 
nodules  and  masses,  the 
cephalic  lobes  being  exten- 
sively caseated.  Bronchial 
and  mediastinal  glands 
slightly  affected.  Caseous 
foci  in  portal  and  gastric 
glands  and  slight  tubei 
culosis  of  diaphragm. 


Lungs  extensively  caseated. 
The  spleen  contained  three 
caseous  tubercle*  ;  the  liver 
about  half-a-dozen.  There 
were  numerous  nodules  in 
the  kidneys  and  most  of  the 
lymphatic  glands  were 
affected. 


General  tuberculosis.  Numer- 
ous tubercles  in  the  omen- 
tum. 


Result    similar 
Rabbit  83. 


to    that     in 


Inoculation  partly  intraperi- 
toneal ;  omentum  very  thick 
and  extensively  caseated  ; 
general  disseminated  tuber- 
culosis. 


Result    similar 
Rabbit  83. 


to     that 


in 


Ditto,  except  that  spleen  con- 
tained three  yellow  tubercles. 


Result    similar 
Rabbit  83. 


to     that    in 


Ulcerated  local  lesion  ;  ad- 
jacent glands  caseous ; three 
tubercles  in  the  spleen  and 
a  few  in  the  liver  ;  numerous 
caseating  nodules  in  the 
kidneys  ;  lungs  closely 
packed  with  caseous  tuber- 
cles and  masses  ;  caseous 
foci  in  the  ileum,  appendix 
and  bronchial  glands. 


As  in  Rabbit  S3. 


General  tuberculosis.  Lungs 
severely  affected.  There 
were  a  few  tubercles  in  the 
omentum. 


Result     similar    to     that    in 
Rabbit  84. 


General  tuberculosis  ;  lungs 
severely  affected  :  kidneys 
packed  with  tubercles. 


77. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin— continuta. 

Subcutaneous  Inoculations — continued. 
Dose  :  01  Milligramme. 


No.  of 

Vitus. 


B.  XVI. 


B. 

xvnr. 

B.  XIX. 


B.  XX. 


B.  XXI. 

B. 
XXII. 


B. 
XXIII. 

B. 
XXIV. 


B. 
XXV 


B. 
XXVI. 

B. 
XXVIII. 


B. 
XXX. 


Source  of 
Culture. 


( higinal 
niateri  il 


Original 
material 

Original 
material 


Oiiginal 
mateiial 


Original 
material 
Original 
material 
(through 
G.P.  1£09) 


Original 
material 
Original 

material 


Original 
material 


Original 
matter 

Original 
mateiial. 


Original 

material. 


No.  of 
Habbit. 


•297 


340 
335 
475 

491 


3.:6 
421 


385 
391 


Initial 
Weight 

in 
Irammes 


1,270 


420 

410 
1,200 

2,080 


610 
1,150 


1,270 
1,220 


Final 
Weight 

iu 
(Irammes 


1,200 


400 

520 

1,030 


2,120 


530 
1,300 


\ge  and  Getter 
ation  of  Sub- 
culture- 
Iboculated. 


21  days 
8th  generation 


Total 
period 
under 
cultiva- 
tion. 


21  days 
8th  generation 

20  days 
13th  generation 


21  days 
14th  generation 


18  days 
6th  generation 

20  days 
6th  generation 


143  days 


Duration 

of 

Life. 


147  days 
147  days 
182  days 

206  days 


91  days 
109  days 


D. 

101  clays 


D.  57  days 
D.  66  days 
D.  83  days 

D.  82  days 


Post-mortem  Results. 


D.  18  days 

D. 

113  days 


1,000 
980 


434 


1,030 


1,300 


51 8  2,480 


898 


919 


1,550 


1,550 


1,600 


1,000 


20  days 
6th  generation 

20  days 
6th  generation 


20  days 
4th  jreneration 


110  days 
110  days 


71  days 


1 ,650 


20  days 
6th  generation 

21  days 
6th  generation 


20  days 
4th  generation 


D.  79  days 
D.  48  days 


D.  79  days 


1 1 1  days 


1 37  days 


83  days 


D.  81  days 


Small  local  caseous  ulcer  ; 
nearest  "lands  enlarged  and 
caseous  ;  spleen  normal  ; 
liver  showed  some  doubtful 
foci  (No  T.B.)  ;  there  were 
numerous  caseating  nodules 
in  the  kidneys,  1  to  4  mm. 
in  diameter  :  the  lungs  were 
almost  entirely  solid  and 
replaced  by  caseating  tuber- 
culous tissue  ;  several  lym- 
phatic glands  were  affected. 

I    General  tuberculosis   of  the 
J       usual  type. 

General  tuberculosis.  Only 
one  tubercle  in  the  liver. 
Lunqs  packed  with  caseat- 
ing nodules. 
Firm  caseous  tumour,  not 
ulcerated.  Adjacent  glands 
caseou*.  Nine  caseous 
tubercles  in  spleen.  Liver 
normal.  Numerous  nodules 
in  the  kidneys.  Lungs 
packed  with  caseating  no- 
dules. 
Death  from  psorosperm  disease 

of  the  liver. 
Small  firm  caseous  tumour 
with  a  small  ulcer.  Adja- 
cent glands  caseous.  Liver 
and  spleen  normal.  The 
kidneys  contained  very 
numerous  nodules.  The 
lungs  were  enlarged  and 
composed  practically 
throughout  of  caseating 
tissue.  Most  of  the  lym- 
phatic glands  were  slightly 
affected. 
Generaltuberculosis;  all  organs 

affected  except  the  liver. 
Small  caseous  ulcer  ;  tuber- 
culosis of  neighbouring 
glands  ;  four  yellow  tuber- 
cles in  the  spleen  ;  three 
donb  ful  points  in  the  liver 
(No  T.B.)  ;  about  a  dozen 
opaque  miliary  tubercles 
in  each  kidney  ;  numerous 
caseous  miliary  tubercles  in 
the  lungs,  here  and  there 
confluent.  Abdominal  and 
thoracic  lymphatic  glands 
contained  small  caseous 
foci. 
Large  caseous  abscess  with  a 
sinus  communicating  exter- 
nally. Adjacent  glands 
caseous.  Peritoneum  and 
omentum  slightly  affected. 
Spleen  normal.  Few  doubt- 
ful points  in  liver.  Numer- 
ous nodules  in  the  kidneys. 
Lungs  parked  with  coales- 
cing caseating  nodules. 
General  tuberculosis ;  lungs 
severely  affected. 


D.  70  days 


D. 

109  days 


Very  large  caseous  tumour 
with  a  slightly  ulcerated 
(■urface  ;  adjacent  glands 
enlarged  and  caseous  ;  three 
tubercles  in  the  spleen  ;  a 
few  in  each  kidney  and 
numerous  caseating  tuber- 
cles in  the  lungs  which  were 
crepitant ;  thoracic  glands 
enlarged  and  caseous. 

General  tuberculosis  of  the 
usual  type. 
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Subcutaneous   Inoculation. 
Dose :  O'Ol  Milligramme. 


No.  of 
Virus. 


B. 
XXVI. 


Source  of 
Culture. 


Original 
material. 


No.  of 
Rabbit. 


Initial 

Weight 

in 

Grammes. 


514 


Final 

Weight 

in 

Grammes 


1,200 


950 


Age  and 

Generation  of 

Sub-culture 

Inoculated. 


20  days 
6th  generation 


Total 
period 
under 
Cultiva- 
tion 


111  days 


Duration 
of  Life. 


D. 121days 


POST-MOBTISM   RES1  LTS. 


On  the  left  side  of  i  he  abdomen 

there  was  a  caseous  softening 
tumour,  the  size  of  a  hen 
egg,  the  skin  over  which 
showed  two  small  ul<< 
the  adjacent  inguinal  glands 
and  the  iliac  glands  on  both 
sides  were  caseous  through- 
out ;  the  spleen  contained 
one  minute  tubercle.  There 
were  a  few  doutbful  points 
in  the  liver ;  the  kidney- 
contained  fairly  numerous 
caseating  nodules,  larger  in 
the  left  than  in  the  right ; 
the  lungs  weie  soft  ami 
crepitant,  they  contained  a 
few  irregular  caseous  area! 
up  to  4  mm.  in  oiameter, 
and  a  moderate  number  of 
discrete  caseous  tubercles  ; 
there  were  numerous  caseous 
"  perlsucht  "  growths  on  the 
parietal  pleura  ;  many  lym- 
phatic glands  contained 
small  caseous  foci. 


ANALYSIS    OF    RESULTS. 


Method  of  Inoculation. 

Dose. 

Number  of 
Rabbits. 

Duration  of 
Life  in  Days. 

Average. 

( 

1-0  mg. 

13 

10  to  21 

14-3 

Intravenous         -         -         -   -| 

I 

0-1  mg. 

47 

11  to  34 

20  3 

- 

1  0  mg. 

53 

11  to  38 

17-8 

Intraperitoneal  -        -        -    - 

0-1  mg. 

33 

14  to  40 

22-9 

■ 

0-01  mg. 

9 

22  to  65 

35-0; 

Subcutaneous      -        •        -   \ 

1  -0  mg. 

52 

38  to  126 

72-8 

I 

0-1  mg. 

26 

49  to  137 

87-6 

77. 
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A  SERIES  OF  YOUNG  RABBITS  INOCULATED  INTRAPERITONEALLY  WITH 
GRADUATED  DOSES  OF  CULTURE  DERIVED  FROM  THE  ORIGINAL  MATERIAL 

OF  VIRUS  B.   IV. 


The  culture  used  was  20  days  old,  22nd  generation  ;   total,  period  under  cultivation  since  isolation,  575  days. 


No.  of 
Rabbit, 


Initial 
Weight  in 
( rrammes. 


196 


197 


198 
199 


'2(30 


201 


202 


580 


640 


550 


680 


560 


550 


500 


203 


500 


204 


L95 


Final 
Weight  in 
Grammes. 


520 


640 


550 


650 


470 


520 


750 


420 


670 


620 


800 


670 


Uose. 


1  cc.  of  a  culture 
suspension  esti- 
mate! to  con- 
tain 01  mg.  of 
tubercle    bacilli 


1  cc.  of  a  1  in 
10  dilution 
of  above  sus- 
pension 


1    cc.   of   a   1   in 
100  dilution 

1    cc.   of   a   1   in 

1,000  dilution 


1    cc.   of  a  1    in 
10,000  dilution 


1   cc.    of   a   1    in 
100,000  dilution 


1  cc.    of    a 
1,000,000 
tion 


1    in 
dilu- 


1  cc.    of    a  1    in 

10,000,000  dilu- 
tion 


1  cc.  of    a    1   in 

100,000,000  dilu- 
tion 


1  cc.  of  a  1  in 
1,000,000,000 
dilution 


Duration 
of  Life. 


Died.     15  days 


Died.    22  days 


Died.    27  days 
Died.    47  days 


Died.    40  days 


Died.    30  days 


Died.    68  days 


Died.    29  days 


Died.    89  days 


Died.     82  days 


Result. 


Omentum  slightly  thickened,  a  few 
minute  grey  foci  on  parietal  peri- 
toneum, similar  but  more  numerous 
foci  on  large  intestine  and  mesentery, 
extremely  minute  grey  specks  in 
liver  and  spleen,  ?a  few  in  each 
kidney.  T.B.  numerous  in  liver, 
spleen  and  lung. 

Omentum  slightly  thickened  and  casea- 
ting,  moderate  number  of  pearly 
tubercles  on  parietal  and  visceral 
peritoneum,  numerous  whitish  tuber- 
cles in  liver  and  spleen,a  few  tubercles 
in  each  kidney,  moderate  number  of 
caseating  tubercles  in  lungs,  maDy 
lymphatic  glands  affected. 

As  in  Rabbit  197,  but  tubercles  not  so 
numerous  on  peritoneum  and  in  the 
spleen. 

Omentum  thickened  and  caseous, 
numerous  opaque  tubercles  on  vis- 
ceral peritoneum  and  mesentery, 
none  on  parietal  peritoneum,  a  few 
tubercles  on  the  kidneys,  numerous 
in  liver  and  spleen,  lung*  extensively 
caseated,  all  glands  affected. 

Omentum  slightly  thickened,  moderate 
number  of  tubercles  on  mesentery, 
and  nieso-coloD,  more  numerous  on 
diaphragm,  fairly  numerous  tuber- 
cles in  spleen  and  liver,  a  few  in  the 
kidneys,  numerous  discrete  miliary 
tubercles  in  lungs. 

Fairly  numerous  tubercles  on  the 
mesentery,  a  few  on  the  meso-colon 
and  in  the  spleen  and  kidneys, 
numerous  greyish  white  specks  in 
liver  (T.B.)  and  sparsely  scattered 
tubercles  in  the  lungs. 

Omentum  very  thick  and  caseous,  a 
few  scattered  tubercles  on  the  visceral 
peritoneum,  none  on  the  parietal,  a 
few  tubercles  in  liver  (T.B.)  and 
kidneys,  numerous  caseous  nodules 
in  spleen.  Lungs  almost  entirely 
solid,  with  yellow  caseous  masses,  all 
lymphatic  glands  affected. 

( Omentum  retracted  and  thickened,  a 
few  minute  tubercles  on  colon,  meso- 
colon and  diaphragm,  a  few  small 
tubercles  in  spleen  and  liver,  kidneys 
appear  normal,  a  few  small  opaque 
grey  tubercles  in  the  lungs,  minute 
loci  in  thoracic  glands. 

General  tuberculosis ;  omentum  thick- 
ened and  caseating ;  a  few  tubercles 
on  the  mesentery  and  on  the  serous 
surface  of  the  large  intestine  ;  none 
on  the  parietal  peritoneum. 

General  tuberculosis. 
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A    SERIES  OF  RABBITS    INOCULATED    1NTRAPER1TONEALLY    WITH 
GRADUATED  DOSES  OF  CULTURE  DERIVED  FROM  HEIFER  80,  V3RUSB  IV. 


The  culture  used  was  21  days  old,    19th  generation  ;  total  period  under  cultivation  8ince  isolation,  642  di 


[Number  of 
Rabbit. 


493 


Initial 
Weight  in 
Grammes. 


2,130 


Final  Weight 
in  Grammes. 


1,320 


Dose. 


1  cc.  of  a  culture 
suspension  esti- 
mated to  contain 
9-01  mg. of  tuber- 
cle bacilli 


Duration  of 
Life. 


Died.     63  days 


494 


1,950 


49;") 


2,250 


1,150 


1,600 


1  cc.  of  a  1  in  100 
dilution  of  above 
suspension 


Died.   118  days 


196 


497 


498 


2.200 


1,800 


1,380 


1,830 


1   cc.    of  a   1   in 
10,000  dilution 


Died.     74  days 


1   cc.   of  a   1    in 

100,000  dilution 


1    cc.    of  a 
1,000,000 
tion 


1   in 
dilu- 


1  cc.  of  a  1  in 
10,000,000  dilu- 
tion 


Result. 


Killed.  118  days 


Killed.  118  day; 


Died.     56  days 


There  were  caseous  nodules  in  the  tub- 
cutaneous  and  muscular  tissues  of  the 
abdominal  wall  :   the  inguinal  glands 
were  caseous  throughout.    The  omen- 
tum was  greatly  thickened, and  almost 
completely  caseous.   There  were  fairly 
numerous    caseous    tubercles  on  the 
parietal  and  visceral  peritoneum.    The 
spleen  was  a  little  enlarged  and  con- 
tained moderately    numerous    yellow 
miliary  tubercles.     The  liver  showed 
minute  grey  points  (T.B.)  and  the  gall 
bladder    four    small    caseous    nodules 
ulceiated  internally.     Caseating  no- 
dules  were  moderately  numerous  in 
the  kidneys  and  very  numerous  in  the 
lungs.     The  bronchial  and  mesenteric 
glands  were  partly,  the  sternal  glands 
completely,  caseous.      The  portal  and 
axillary    glands    contained    pin-head 
sized  caseous  tubercles. 

General  tuberculosis;  the  (mentum 
showed  oastous  tubercles  along  the 
free  margin  ;  there  were  two  or  three 
caseous  tubercles  on  the  parietal  and 
visceral  peritoneum.  Lungs  con- 
tained numerous  caseous  nodules  and 
masses  ;  liver  normal  ;  spleen  and 
kidneys  contained  moderately  numer- 
ous caseous  nodules. 

Omentum  retracted,  showed  along  free 
margin  irregular  reddish-grey  masses 
beset  wit  h  caseous  foci,  and  nearer  the 
stomach  discrete  tubercles.  There 
were  two  tubercles  on  the  parietal 
peritoneum,  and  sparsely  scattered 
miliary  tubercles  on  the  mesentery 
and  visceral  peritoneum.  The  spleen 
contained  a  moderate  number  of  yel- 
low caseous  tubercles  ;  the  kidneys  a 
few  caseating  tubercles  up  to  2  mm. 
There  were  a  few  opaque  grey  miliary 
tul  ercles  in  the  liver  (no  T.B.  found), 
and  numerous  irregular  caseous  no- 
dules, varying  much  in  size,  in  the 
lungs.  The  bronchial  glands  were 
partly,  the  sternal  glands  complete! y, 
caseous.  All  other  lymphatic  glands 
showed  caseation  to  some  extent. 

General  tuberculosis  ;  numerous  large 
caseous  nodules  in  omentum,  and  a 
few  caseous  tubercles  on  peritoneum  ; 
liver  and  spleen  normal ;  a  few  tuber- 
cles in  the  kidneys  ;  numerous  caseous 
tubercles  and  nodules  in  the  lungs. 


Organs   and    glands    free    from    tuber- 
culosis. 


Abscess  on  right  side  of  jaw  and  neck. 
Lungs  congested.  No  sign  of  tuber- 
culosis in  any  organ  or  gland. 
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INOCULATION    EXPERIMENTS    ON    GUINEA-PIGS. 
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INOCULATION  EXPERIMENTS  ON  GUINEA-PIGS. 


Since  the  experimental  work  at  Walpole  began  nearly 
2,000  guinea -pigs  have  been  inoculated  with  tuberculous 
material  of  bovine  origin. 

The  great  majority  of  these  have  been  inoculated  with 
emulsions  of  tuberculous  tissues,  or  with  tuberculous 
milk,  either  to  confirm  the  naked  eye  diagnosis  of  a  lesion 
or  to  test  for  the  presence  of  the  tubercle  bacillus.  Many 
guinea-pigs  have  been  inoculated  to  keep  a  strain  living 
in  the  tissues  of  an  animal  for  the  purpose  subsequently  of 
obtaining  a  culture,  should  for  any  reason  the  direct 
cultures  fail. 

Besides  these  a  special  series  of  guinea-pigs  has  been 
inoculated  with  culture  from  thirty  different  viruses,  the 
dose  in  each  case  being  0T  mg. 

All  the  viruses  possess  high  virulence  for  the  guinea-pig 


and    are  capable   of   setting   up   in    them    fatal   genera] 
tuberculosis,  even  when  inoculated  in  excessively  minute 

doses. 

The  appearance  and  distribution  of  the  lesions  vary 
with  the  duration  of  life  of  the  animal  and  are  determined 
to  a  large  extent  by  the  number  of  bacilli  inoculated  and 
the  mode  of  injection. 

With  large  closes  of  bacilli  the  duration  of  life  is  shortei 
and  the  tuberculous  process  more  acute  than  when  mall 
doses  are  employed.  Also  animals  inoculated  intra  - 
peritoneally  die  sooner  than  those  inoculated  subcu- 
taneously  when  the  dose  of  the  infecting  agent  is  la 
with  very  small  doses  animals  inoculated  intraperitonea  llj 
often  live  as  long  as,  or  longer  than,  those  inoculated 
subeutaneouslv  with  the  same  dose. 


GENERAL   DESCRIPTION   OF   LESIONS   PRODUCED. 


Subcutaneous  Inoculations. 

With  Culture. 

Forty-one  guinea-pigs  have  been  inoculated  sub- 
eutaneouslv in  the  wall  of  the  abdomen  (between  the 
umbilicus  and  pubis)  with  culture  from  thirty  different 
viruses,  each  animal  receiving  0T  mg. 

Two  of  these  died  prematurely  in  1  and  10  days 
respectively';  the  others  died  of  general  tuberculosis 
in  periods  varying  from  29  to  7-4  clays. 

The  following  is  a  description  of  the  lesions  which  are 
found  on  post  mortem  examination  :  there  is  invariably  an 
ulcer  at  the  seat  of  inoculation  :  this  may  be  shallow  and 
show  no  caseation  except  under  the  margins,  or  may 
have  a  thick  caseous  base,  the  Moor  of  which  is  covered 
by  a  dry  caseous  scab. 

The  superficial  inguinal,  the  iliac  and  the  sternal 
glands  are  enlarged  and  usually  caseous  throughout ;  the 
axillary,  bronchial  and  portal  glands  are  generally  partly 
caseous,  but,  if  the  animal  has  lived  some  time,  may  be 
(  Qtirely  converted  into  caseous  substance  ;  other  glands 
of  the  body  are  usually  affected,  containing  caseous 
nodules  of  various  sizes. 

The  spleen  is  enlarged  and  shows  its  substance  closely 
packed  with  coalescing  caseating  tubercles,  or  exten- 
sively replaced,  chiefly  around  the  margins  and  on  the 
convex  surface,  by  firm  yellowish  white  necrotic  tissue  ; 
the  organ  is  rarely  adherent  to  the  abdominal  wall. 

The  liver  in  early  cases  is  normal  in  size  and  mottled  with 
irregular  canary-yellow  patches  and  greyish  foci  of 
necrosis  ;  in  animals  which  have  lived  longer  periods  the 
liver  shows  some  degree  of  enlargement  and  the  surface 
may  be  irregular  ;  the  tissue  is  paler  and  firmer  than 
normal,  and  the  necrotic  patches  large  and  often  of  an 
olive  green  colour. 

The  lungs  are  usually  crepitant,  but  may  show  patches 
of  collapse  ;  they  contain  a  varying  number  of  discrete 
caseating  tubercles,  ranging  from  1  to  2  mm.  in  diameter  ; 
in  several  cases  the  pleural  cavities  have  been  found  filled 
with  fluid,  and  the  lung  tissue  almost  completely  collapsed 
and    consolidated. 

The  kidneys  are  not  very  susceptible  to  tuberculosis, 
and  when  affected  show  usually  one  or  two  miliary  tuber- 
cles only. 

The  suprarenal  bodies  may  occasionally  contain  tuber- 
cles. The  lymphoid  follicles  in  the  caecum  are  frequently 
caseous.  Tubercles  are  sometimes  found  on  the  pleura 
and  in  the  heart,  in  the  latter  case  generally  under  the 
pericardium. 

With  Tissue  Emulsions. 

The  duration  of  life  of  guinea-pigs  that  have  died  of 
tuberculosis  after  subcutaneous  inoculation  of  emulsions 
of  tuberculous  tissues  has  varied  from  27  to  146  days. 


The  type  of  disease  produced  by  the  inoculation  of 
tissue  emulsions  is  the  same,  when  the  duration  of  life 
is  the  same,  as  that  produced  by  the  inoculation  of  cul- 
ture. 

Ln  guinea-pigs  that  have  lived  a  long  time,  three  months 
or  more,  the  organs  and  glands  may  present  rather  un- 
usual appearances. 

The  spleen  sometimes  attains  enormous  dimensions,  and 
may  be  necrotic  almost  throughout,  or  firm  dark  red,  and 
present  very  few  "necrotic  areas  ;  in  a  few  instances  death 
was  apparently  caused  by  spontaneous  rupture  of  the 
organ  and  ha?morrhage  into  the  peritoneal  cavity  ;  in  one 
case  the  substance  of  the  spleen  was  riddled  with  thin- 
walled  cavities  containing  thin  canary-yellow  mucoid 
pus  ;  calcareous  particles  have  frequently  been  detected 
in  the  necrotic  areas. 

The  liver  in  chronic  cases  often  becomes  very  greatly 
enlarged,  and  undergoes  pronounced  fatty  and  fibroid 
changes  ;  in  these  cases  the  surface  is  very  irregular, 
the  substance  is  yellowish  and  sometimes  extensively  re- 
placed by  large  greenish  patches  of  necrosis  ;  these 
patches  may  break  down  and  form  cavities  filled  with  ill- 
formed  pus  ;  in  one  case  the  liver  was  so  fatty  that  the 
whole  organ  floated  in  water,  and  in  several  cases  whole 
lobes  have  been  converted  into  a  dense  greyish-white 
fibroid  tissue. 

The  nodules  in  the  lungs  may  soften  and  form  cavities, 
or  coalesce  and  extensively  replace  the  lung  parenchyma  ; 
in  these  cases  the  lung  is  sometimes  found  to  be  adherent 
to  the  chest  wall. 

Lymphatic  glands  may  be  converted  into  thin-walled 
cysts  filled  with  ill-formed  pus,  or  be  composed  of  a  dense 
translucent  fibroid  tissue  containing  small  abscess  cavi- 
ties or  yellow  points  which  are  sometimes  gritty. 

Intraperitoneal  Inoculations. 

With  Culture  and  Tissue  Emulsions. 

The  duration  of  life  of  guinea-pigs  inoculated  intra- 
peritoneally  with  0  ■  1  mg.  of  culture  has  varied  from 
10  to  32  days,  the  average  period  being  18-8  days.  The 
duration  of  life  of  guinea-pigs  inoculated  intraperitoneally 
with  tissue  emulsions  has  varied  from  8  to  140  days. 

In  guinea-pigs  which  die  in  less  than  14  days,  whether 
inoculated  with  culture  or  emulsions,  the  tuberculosis  pro- 
duced presents  the  following  features.  In  the  muscle  wall 
of  the  abdomen  around  the  site  of  entry  of  the  needle, 
there  is  a  small  yellow  patch  of  necrosis.  The  omentum 
is  thickened,  contracted  and  composed  of  firm  caseating 
tissue,  which  is  commonly  adherent  to  many  of  the  sur- 
rounding structures,  chiefly  to  the  posterior  surface  of 
the  liver  and  the  small  intestines,  and  occasionally  to  the 
floor  of  the  abdomen  and  the  stomach  as  well.  The 
parietal  peritoneum  is  inflamed  and  covered  with  a  thin 
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greyish  speckled  membrane  which  can  be  readily  peeled 
off.  The  mesentery  is  contracted,  thickened  and  covered 
with  a  membrane  similar  to  that  on  the  peritoneum.  In 
the  peritoneal  cavity  there  is  a  slight  excess  of  fluid,  and 
strands  of  a  fibrinous  exudation  stretch  between  the 
parietal  and  visceral  peritoneum. 

The  spleen  is  enlarged  and  generally  glued  to  the  wall 
of  the  abdomen  ;  the  Malphigian  bodies  are  enlarged,  and 
the  pulp  is  speckled  with  minute  grey  points  which  are 
most  plainly  visible  from  the  surface.  The  liver  is  beset 
with  numerous  minute  grey  or  yellowish-grey  foci. 

The  kidneys  are  unaffected. 

The  pleural  cavities  are  filled  with  clear  serous  fluid 
and  the  lungs  are  collapsed  and  often  almost  completely 
consolidated  ;  in  the  dark  red  hepatised  portions  minute 
grey  points  are  often  seen  under  the  pleura. 

Lymphatic  glands:  the  pyloric,  lumbar  (retro-peri- 
toneal) and  ventral  mediastinal  glands  are  always  more 
severely  affected  than  any  other  glands  and  are  enlarged 
and  in  most  cases  caseous  throughout;  the  portal  and 
other  abdominal  lymphatic  glands  are  usually  enlarged 
and  caseous  in  the  cortices  only  ;  the  bronchial  glands  are 
slightly  enlarged  and  may  or  may  not  contain  minute 
caseous  foci. 

In  guinea-pigs  which  have  lived  longer  than  14  days 
i.e.,  up  to  three  weeks  or  a  month,  an  eruption  of  minute 
tubercles  is  seen  on  the  parietal  peritoneum,  mesentery 
and  mesocolon  ;  these  are  often  so  numerous  as  to  form 
in  places  a  continuous  uniform  layer  ;  occasionally  the 
peritoneum  shows  patches  of  thickening  to  which  various 
structures  may  be  adherent  and  in  the  mesentery  the 
tissues  around  the  vessels  may  be  thickened  and  tuber- 
culous. The  omentum  is  larger  and  more  advanced 
in  caseation  and  is  usually  not  so  universally  adherent 
to  the  surrounding  structures,  as  in  the  more  acute  cases. 

The  spleen  may  or  may  not  be  adherent  to  the  wall  of 
the  abdomen  ;  it  is  moderately  enlarged,  soft  and  shows 
on  section  grey  tubercles  (enlarged  Malphigian  corpuscles) 
which  may  have  opaque  centres  and  be  confluent  around 


the  margins  of  the  organ.  The  foci  in  the  liver  and 
lungs  are  larger  and  tubercles  may  be  found  in  the  kidneys. 
The  pleural  cavities  generally  contain  fluid  but  are 
sometimes  free  from  it.  The  pleura  is  often  covered  with 
an  eruption  of  small  tubercles. 

With  smaller  and  smaller  doses  of  tubercle  bacilli  the 
lesions  in  the  organs  begin  to  resemble  more  and  more 
those  produced  by  subcutaneous  inoculation. 

The  peritoneum  shows  fewer  and  fewer  tubercles  and 
when  very  small  doses  are  administered  is  generally 
not  affected. 

The  omentum  with  moderate  doses  of  bacilli  sometimes 
forms  a  very  large  transverse  lobulated  tumour,  always 
thickest  near  the  pylorus ;  it  is  smooth  and  yellowish 
externally,  free  from  adhesions  and  composed  of  dense 
ribro-caseous  substance  which  may  show  areas  of  softening. 
With  very  small  doses  the  omentum  contains  discrete 
<  aseous  nodules  and  translucent  tubercles  or  small  ir- 
regular masses  of  aggregated  nodules. 

Course  of  Infection. 

Two  series  of  nine  guinea-pigs  were  inoculated  subcu- 
taneously  with  culture  with  a  view  to  obtaining  infor- 
mation as  to  the  course  of  infection  after  subcutaneous 
inoculation  of  bovine  tubercle  bacilli. 

The  cultures  used  were  from  Virus  B.  I.  and  Virus  B.  III. 
and  each  guinea-pig  received  O'l  mg. 

In  each  series  seven  guinea-pigs  were  killed  at  intervals 
of  rive  days,  the  remaining  two  being  allowed  to  die 
naturally. 

These  experiments  were  carried  out  before  it  was 
known  that  tubercle  bacilli,  when  inoculated  subcu- 
taneously,  are  rapidly  distributed  over  the  body  by  the 
blood  stream. 

The  experiments  are  of  interest  however  as  showing 
the  distribution  of  the  tuberculosis  at  various  periods 
after  subcutaneous  inoculation  and  the  earliest  times  at 
which  lesions  first  become  visible  in  the  different  organ- 
and  glands.     The  results  are  given  in  two  tables,  pages. 
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LIST  OF   GUINEA-PIGS  INOCULATED    WITH  CULTURE  OF  BOVINE  ORIGIN 

Dose  in  Each  Case  :  0*1  Milligramme. 


N  u  mber 

of 

Virus. 


15.    I. 


b.  n. 


B.    III. 


U.    IV 


B.    V. 


B.  VI. 


B.  VII. 


B.  VIII 


B.   IX. 


I!.    X. 


B.  XI. 


B.   XII. 


B.  XIII. 


B.  XIV. 


B.  XV. 


Source  of 

Culture. 


Cow  44  - 

Cow  40  - 
Monkey  76 

Heifer  66  - 
Calf  134   - 


Original 
Material 


Original 
Material 


Guinea-pig 

711 

(inoculated 

with  original 

material). 

Guinea-pig 

1,014 

(inoculated 

with  original 

material). 

Guinea-pig 

1,015 

(original 

material). 

Guinea-pig 
1,017 

(original 
material). 

Original 
Material   - 


Original 
Material  - 

Guinea-pig 

1,070 

(original 

material). 

Rabbit  66 

(inoculated 

with 

original 

material). 

Original 

Material   - 

Original 

Material 

through 

Rabbit  116 

Direct 


Direct 


Number 
of 

Guinea- 
pig- 


I'..    XVI.        Direct 


1,046 
1,047 
1,122 
1,123 

1,265 

1,266 

1,437 
1,438 


f  1,281 

\  1,282 

(  1,367 

\  1,368 

r  1,163 

I  1,164 

I  1,224 

^  1,225 


1,048 
1,049 
1,124 
1,123 
1,323 
1,324 
1,380 
1,381 


1,315 
1,316 
1,365 
1,366 


1,261 
1,262 

1,263 


1,435 
1,436 


1,433 
1,434 


1,501 

1,502 


(     1,456 
I      1,457 


1,512 
1,513 


1,431 
1 ,432 


1,518 
1,519 


1.516 
1,517 

1,498 
1,49!  I 

1,528 
1,529 


initial 

Weight 

in 

Grammes. 


/     1,536 
I     1,537 


270 

280 
280 
240 

190 

270 

51(1 
520 


300 

22(1 
580 
44C 

220 
330 
300 

260 


310 
280 
320 
270 
400 
350 
220 


220 
320 
420 
420 


270 
250 
350 


450 
270 


450 
280 


330 
410 


610 
480 


270 
200 


270 
270 


4NO 

350 


280 
250 

380 
320 

250 
260 

500 
700 


Final 

Weight 

in 

Grammes, 


230 
200 
270 

180 

240 

220 
380 
420 


250 
180 
330 
300 

240 
160 
250 
170 


260 
200 
300 
220 
270 
270 
260 
180 


250 
270 
380 
320 


240 
300 
250 


270 
270 


370 
250 


270 

290 


400 
310 


220 
190 


230 
220 


280 


210 


290 
220 


390 


Age  and 
Generation 

of 
Subculture 
inoculated. 


)  20  days.  3rd 
/  Generation 
i  20  days,  5th 
I  Generation 

21  days, 
15th 
)  Generation 
)  20  days,  5th 
)  Generation 

\20  days,  9th 
I  Generation 
)  20  days,  5th 
/  Generation 

1  20  days,  7th 
J  Generation 
\  18  days,  8th 
/  Generation 


\20  days,  9th 
/  Generation 
\  20  days,  12tl 
/  Generation 
\20  days,  18th 
/  Generation 
\20  days,  18tli 
/  Generation 


1  20  days,  3rd 
j  Generation 
I  20  days,  5th 
r  Generation 


20  days,  3rd 
Generation 


120  days,  6th 
I  Generation 


1 20  days,  6th 
/  Generation 


\  21  days,  18th 

/  Generation 


\20  days,  12th 
)  Generation 


i  20  days,  13th 
/  Generation 


\22  days,  7th 
/  Generation 


20  days,  1 2th 
Generation 


\20  days,  12th 
Generation 


U9  days,  11th 
J  Generation 


)  21  days,  9tl 
I   Generation 


)  21  days,  8th 
f  Generation 


Total 

Period 

under 

cultivation 

since 
Isolation. 


207  days 
217  days 
217  nays 

591  days 

91  days 

357  days 

227  days 

427  days 
455  days 

316  days 
356  days 
450  days 
505  days 

336  days 
371  days 

91  days 

248  days 

247  days 
321  days 

258  days 
295  days 

154  days 

275  days 

217  days 
194  days 
169  days 


Duration  <>t  Life 

in  days. 


Sn  In-ill  . 


49 
46 

41 

65 
37 

59 
45 

39 
27 

1 
57 

42 
47 


44 

64 


47 

38 
43 


37 


40 


46 


34 


29 


44 


39 


Intrap 


18 
24 

28 
46 

24 

18 

18 
16 

10 
22 
21 
16 

20 
31 

32 

20 
21 

17 


23 
20 


12 


13 


17 


16 


17 


19 


15 


Pom  mob 
Results. 


<  leneral  Tubercu l< 
I  leneral  Tubercu  1( 
( leneral  Tubercu  li 
( leneral  Tu  bercu  l< 

( leneral  Tuberculosi  • 

( leneral  Tuberculosis 
General  Tuberculosis. 
General  Tuberculosis 

General  Tuberculosis 

<  leneral  Tuberculc 
General  Tuberculosis. 
( leneral  Tuberculosis. 


I  leneral  Tuberculi 

General  Tuberculosis. 
<  leneral  Tuberculosis. 
( leneral  Tuberculosis. 


( leneral  Tuberculosis. 
General  Tuberculosis 
General  Tuberculosis 
General  Tuberculosis 

General  Tuberculosis 
General  Tuberculosis. 
General  Tuberculosi- 


General  Tuberculosis 
General  Tuberculosis 
General  Tuberculosis. 

General  Tuberculosis 


General  Tuberculosis 
General  Tuberculosis 

General  Tuberculosis. 


General  Tuberculosis. 

General  Tuberculosis. 


General  Tuberculosis. 
General  Tuberculosis. 


General  Tuberculosis. 

I  leneral  Tuberculosis 


General  Tuberculosis 
General  Tuberculosis. 


General  Tuberculosis. 
General  Tuberculosis. 


General  Tuberculosis. 

General  Tuberculosis. 


General  Tuberculosis. 

General  Tuberculosis. 


General  Tuberculosis. 
General  Tuberculosis. 

General  Tuberculosis. 
General  Tuberculosis. 

General  Tuberculosis 
General  Tuberculosis. 

General  Tul  eicul  -  - 
General  Tuberculosis. 


i  /. 
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List  of  Guinea-pigs  Inoculated  with   Culture  of  Bovine  Ouioin—  •amtihu  •(. 
Dose  in  Each   Cask  :  0"!   Milligramme. 


Number 
of 

Virus. 


Source 

of 

Culture. 


B.XVII. 


B. 
XVIII. 


B.  XIX. 


Direct 


Original 
material 


Number 
of 

Guinea- 
pig- 


Initial  Final 

Weight  Weight 

in  in 

Grammes  Grammes. 


Original 
material 


B.  XX. 


B.  XXI. 


B. 
XXII. 


B. 

XXIII. 


B. 

XXIV. 


15. 
XXV. 


B. 

XXVII. 


B. 

XX  VIII 


B. 
X  XIX. 


B.  XXX 


Original 
material 


Original 
material 


Original 

material 

(through 

G.P.  1509. 


Original 
material 


( Original 

material 


Original 
material 


Original 
material 


Original 
material 


( Original 
material 


Original 
material 


1,604 

1,505 

1,601 
1,002 
1,603 
s  1,604 
1,586 
1,587 
1,627 
1,628 

r   i,63i 

{  1,632 

f  1,625 

[  1,626 

f  1,670 

[  1  071 

r  1,650 

[  1,651 

C  1,652 

[  1,653 

r  1,674 

I  1,675 

f  1,746 

I  1,747 


(    2,064 

[    2,065 
r    2,089 


2.090 


2,087 


2,088 


320 
320 

450 

320 

300 

260 

1,090 

840 

230 

320 

340 

350 

250 

250 

550 

470 

370 

380 

320 

340 

600 

560 


400 

120 
350 

530 

170 

370 


230 


2S0 


320 


230 


230 


190 


700 


m 


270 


510 


270 


220 


190 


180 


290 


350 


250 


250 


170 


400 


370 


300 


290 


300 


570 


250 


320 


260 


220 


Age  and 
Generation 

of 
Subculture 

inoculated. 


Total 
Period 
under 

cultivation 
since 

Isolation. 


20  days,  6th 
Generation 


!  21days,Stl 
|"  Generation, 


I  21  days,  St li 
(Generation 


Duration  of  Life 
in  days. 


Subcut. 


21  days,  5th 
Generation 


I  20  days,  8th 

I  Generation 


20  days,  7th 
Generation 


IS  days,  6th 
Generation 


20  days,  6th 
Generation 


!  20  days,  6th 
|  Generation 


I  20  di 


ivs,  6th 
Generation 


r 


c 


20  days,  4th 

( feneration 


21  days,  4th 
( feneration 


94  days 


147  days 


147  days 


71  days 


113  day: 


115  days 


91  <lays 


109  days 


110  davs 


110  days 


:1  days 


36  day> 


21  days,  Gth 

General  ion 


20.1;,ys,  7th 

i  feneration 


20  days,  lili 
< General  lou 


39 


36 


37 


Intrap. 


29 


4S 


32 


43 


42 


38 


35 


74 


Post-mortem 
Results. 


137  < 

lays 

74 
41 

129 

lays 

65 

88 

lays 

23 


12 


15 


16 


General  Tuberculosis 
General  Tuberculosis. 

General  Tuberculosis. 

lo'         General  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 

Geneva  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosa. 

15         General  Tuberculosis. 

General  Tuberculosis. 

14         General  Tuberculosis. 

General  Tuberculosis. 

13         General  Tuberculosis'. 

General  Tuberculosis. 

General  Tuberculosis. 

( ieneral  Tuberculosis. 

13      |  General  Tuberculosis. 

(ieneral  Tuberculosis. 


( Ieneral  Tuberculosis. 

( ieneral  Tuberculosis. 

General  Tuberculosis. 
General  Tuberculosis. 

•  reneral  Tuberculosis. 

General  Tuberculosis. 

General  Tuberculosis. 
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GUINEA-PIGS     INOCULATED     WITH      ESTIMATED     DOSES    OF     BOVINE 
TUBERCLE  BACILLI  IN  TISSUE  EMULSIONS  AND  IN  MILK. 


The    animals    are    arranged    in    the    order    of    dose. 


Virus. 


B.  I. 


B.  II. 


B.  I. 


B.  I. 


B.  II.  - 


B.  I 


B.  II. 


B.  I. 


H.I. 


H.I. 


B.I. 


Material 
obtained  from 


Pig  8 


Calf  22 


Pig  12- 


Calf  126      - 


(iuiiiea-pigs  996- 
999. 


( 'alf  102 


Heifer  66 


Heifer  30 


Cow  04,  Milk 


Cow  164,  Milk 


Cow  44,  Milk 


Number  ,,.  •   ,  , 

c  \\  eight        Number  of 

,...:„„.,  iu             Tubercle 

•  J  grammes.           Bacilli. 

I  'e* 


None  found 

in  the 

emulsion. 


133 
133 
133 

900 

900 

DOU 

000 

5,000 

5,(100 

5,000 

5,000 

5,000 

5,000 

5,500 

5,500 

5,500 

5,500 

9,333 

9.333 

9,333 

9,333 

11,666 

11,666 

11,666 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

53,933 

53,933 

53,933 

53.933 


Duration  of  Life 
in  Days. 


Intrap. 


92 


68 
71 
63 

49 

48 

47 


22 
31 


IS 
40 

91 
50 

17 


31 


26 
IS 


Subeut. 

55 
35 

73 

67 
18 
60 


117 

47 

65 
35 


ss 
71 


40 
37 
31 

28 

67 


24 
17 


19 


Killed 

or 

Died. 


I). 
D. 
D. 
D. 
I). 
D. 
I). 
1). 
1). 
D. 
D. 
1). 
K. 
D. 
1). 
D. 
D. 
D. 
D. 
1). 
D. 
D. 
D. 
D. 
1). 
1). 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
1). 
D. 
D. 
D. 
D. 
D. 
D. 
D. 


Result. 


General  Tuberculo 
General  Tubercul 
General  Tuberculo  if 
General  Tuberculo 
General  Tuberculosis. 
( leneral  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 
( leneral  Tuberculosis. 
( leneral  Tuberculosis. 
( leneral  Tuberculo 
Genera]  Tuberculosis. 
( reneral  Tuberculosis. 
( reneral  Tuberculosis. 
( reneral  Tuberculosis. 
General  Tuberculosis. 
( leneral  Tuberculosis. 
General  Tuberculosis'. 
General  Tuberculosis. 
( leneral  Tuberculosis. 
( leneral  Tuberculosis. 
General  Tuberculosis. 
Slight  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

<  leneral  Tuberculosis. 
( leneral  Tuberculosis. 

<  leneral  Tuberculosis. 
General  Tuberculosis. 
( leneral  Tuberculosis. 
Genera]  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

<  leneral  Tuberculosis. 
( leneral  Tuberculosis. 

<  leneral  Tuberculosis. 
( leneral  Tuberculosis. 
General  Tuberculosis. 
Slight  Tuberculosis 
Genera]  Tuberculosis. 
Genera]  Tuberculosis. 
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GUENEA-PIGS   INOCULATED    WITH    ESTIMATED     DOSES    OF   TUBERCLE    BACILLI   IN    TISSUE    EjIULSIOKS 

and  Es"  Milk — continued. 


Number 

of 
Guinea- 
pig- 

Duration  of  Life 

Virus. 

Material 
obtained  from 

Weight 
in 

grammes. 

Number  of 

Tubercle 

Bacilli. 

in  Days. 

Killed 

or 
Died. 

Result. 

Intrap. 

Subcut. 

'      790 

190 

54,000 

— 

32 

D. 

General  Tuberculosis. 

791 

160 

54,000 

14 

— 

D. 

Tuberculous  Peritonitis- 

I. 

Cow  64,  Milk      - 

800 

140 

54,000 

— 

31 

D. 

General  Tuberculosis. 

801 

150 

54,000 

— 

40 

D. 

General  Tuberculosis' 

802 

140 

54,000 

33 

— 

D. 

General  Tuberculosis 

.      803 

150 

54,000 

21 

— 

D. 

General  Tuberculosis. 

IV.     - 

Calf  120      - 

C       667 

350 

100,000 

52 

— 

D. 

General  Tuberculosis. 

\       668 

400 

100,000 

140 

— 

D. 

General  Tuberculosis. 

,       706 

270 

1,000,000 

— 

46 

K. 

General  Tuberculosis. 

707 

200 

1,000,000 

— 

46 

K. 

General  Tuberculosis. 

V.       - 

Original  material 

708 
• 

709 

180 
250 

1,000,000 
1,000,000 

21 

46 

K. 
D. 

General  Tuberculosis. 
General  Tuberculosis. 

710 

180 

1,000,000 

18 

— 

D. 

General  Tuberculosis.. 

k       711* 

220 

1,000,000 

30 

— 

D. 

General  Tuberculosis. 

,       503 

290 

1,014,200 

— 

63 

D. 

General  Tuberculosis. 

IV.     . 

Original  material 

504 
1        505 

290 

250 

1,014,200 
1,014,200 

59 

90 

D. 
D. 

General  Tuberculosis. 
General  Tuberculosis. 

v       506 

250 

1,014,200 

86 

— 

D. 

General  Tuberculosis. 

'       664 

330 

1,014,386 

— 

52 

D. 

General  Tuberculosis. 

IV.     - 

Calf  120      - 

665 

370 

1,014,386 

38 

— 

D. 

General  Tuberculosis.. 

666 

350 

1,014,386 

39 

— 

D. 

General  Tuberculosis. 

/       43S 

300 

1,460,000 

— 

4 

D. 

General  Tuberculosis. 

III.  -    - 

Original  material 

439 

■< 

1        440 
1 

310 

350 

1,460.000 
1,460,000 

27 

31 

D. 
I). 

General  Tuberculosis. 
General  Tuberculosis. 

'        441 

360 

1,460,000 

40 

- 

D. 

General  Tuberculosis. 

IV.     - 

Guinea-pigs  1,011 

f     1,059 

150 

1.407.000 

— 

36 

D. 

General  Tuberculosis. 

and  1,012. 

\     1,060 

170 

1,467,000 

21 

— 

D. 

General  Tuberculosis. 

[I.    .     - 

Guinea-pigs  996- 

f    1,027 

330 

4,480,000 

— 

57 

D. 

General  Tuberculosis. 

999. 

1     1,028 

290 

4,480,000 

22 

— 

D. 

General  Tuberculosis. 

*  Inoculated  iutiatlioracically. 
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INOCULATION  EXPERIMENTS   ON  RATS    WITH    TUBERCULOUS   MATERIAL 

OF  BOVINE  ORIGIN. 


With  Tissue  Emulsions. 
Nine  rats  have  been  inoculated  with  tissue  emulsions, 
six  with  the  original  material  of  Virus  B.  V.  and  three 
with  an  emulsion  made  from  the  prescapular  gland  of 
Calf  128  (Virus  B.  I.).  None  of  these  rats  died  of  tuber- 
culosis. One  inoculated  in  the  peritoneal  cavity  showed 
some  small  bodies  (probably  composed  largely  of  inocu- 
lated material)  in  the  omentum  and  on  the  liver,  and  a 
minute  opaque  point  in  an  omental  gland  ;  in  the  others 
nothing  of  a  tuberculous  nature  was  seen  beyond  the 
site  of  inoculation. 

With  Culture. 

Forty  rats  have  been  inoculated,  21  subcutaneously 
and  19  intraperitoneally  with  cultures  of  tubercle  bacilli 
from  16  different  bovine  viruses. 

The  doses  have  varied  considerably.  It  was  at  first 
intended  to  have  a  strictly  comparative  series,  inocu- 
lating each  rat  with  1  '0  mg.  Six  viruses  were  tested  in 
this  way  but  the  results  showed  that  the  dose  was  too  small 
to  produce  a  fatal  infection.  All  the  rats  lived  a  long 
time  and,  beyond  a  local  lesion,  were  free  from  naked 
eye  evidence  of  tuberculosis  ;  microscopical  examination, 
however,  showed  the  presence  of  tubercle  bacilli  in  some 
of  the  organs  and  glands. 

Afterwards  no  general  plan  was  followed  with  regard 
to  dosage  ;  usually  what  remained  of  an  emulsion  of 
culture  after  the  inoculation  of  calves  or  rabbits  was 
used  for  inoculating  the  rate.  An  inspection  of  the  list 
shows  that  a  dose  of  10  mg.  has  been  most  frequently 
employed. 

To  subcutaneous  inoculation  of  tubercle  bacilli  rats 
appear  to  be  very  relractory.  Two  rats  have  died  of 
tuberculosis  after  subcutaneous  inoculation,  but  in  both 
cases  there  was  reason  to  think  that  some  of  the  fluid 
had  been  injected  into  the  peritoneal  cavity  as  well  as 
into  the  subcutaneous  tissues.  Five  rats  have  died  from 
some  intercurrent  disease  and  two  too  early  for  tuber- 
culosis to  develop.  The  rest  have  been  killed  after  long 
periods,  and,  with  the  exception  of  a  local  lesion,  have 
shown  no  naked  eye  evidence  of  disease  ;  tubercle  bacilli 
have  been  found,  however,  in  some  of  the  organs  and 
glands. 

To  intraperitoneal  inoculation  rats  are  more  susceptible 
and,  when  the  dose  is  sufficiently  large,  the  animals  die  of 
tuberculosis  ;  the  smallest  dose  to  produce  a  fatal  infection 
has  been  5  mg.  One  rat,  No.  56,  inoculated  intraperitone- 
ally, with  10  mg.  of  culture,  was  killed  after  173  days, 
and  showed  no  sign  of  disease.  The  others  died  in 
periods  varying  from  4  to  116  days. 

The  disease  produced  in  rats  by  intraperitoneal  inocula- 
tion differs  in  a  striking  manner  from  that  produced  in 
almost  all  other  species  of  animals. 


The  rat  dies  as  a  result  of  the  multiplication  of  the 
bacilli  in  its  tissues  and  there  is  usually  no  development 
of  the  ordinary  tubercle  so  characteristic  of  the  disease 
in  other  animals.  The  organs  and  glands  always  contain 
numerous  bacilli  and  bacilli  have  sometimes  been  demon- 
strated in  the  blood.  The  spleen  is  greatly  swollen. 
The  lungs  are  fuller  and  firmer  than  normal  and  have  a 
congested  mottled  appearance.  The  bronchial  gland- 
are  often  enlarged,  congested  and  oedematous.  The  liver 
is  normal  to  the  naked  eye  and  generally  the  kidneys  also. 
In  two  cases  the  kidneys  have  shown  in  the  cortex  numer- 
ous dark  grey  foci,  resembling  small  tubercles,  and  in  one 
the  lungs  were  infiltrated  with  grey  translucent  foci. 

Bacilli  are  disseminated  throughout  the  body  of  the 
rat  very  early  after  inoculation,  and  when  inoculated  into 
the  peritoneal  cavity  in  large  doses  are  absorbed  in 
such  numbers  that  the  resistance  of  the  animal  is  quickly 
overcome,  the  organisms  multiplying  in  the  organs  and 
causing  death,  probably  from  toxaemia.  With  small 
non-fatal  doses  the  rat  is  able  to  check  undue  multipli- 
cation and  the  bacilli  reside  in  the  tissues  without  produc- 
ing harmful  effects. 

They  retain  their  vitality  in  the  body  for  long  periods. 
From  Rat  62,  killed  194  days  after  inoculation,  a  culture 
was  obtained  direct  from  the  spleen,  and  a  guinea-pig 
inoculated  Avith  a  tubercle  from  the  omentum  of  Rat  42, 
killed  268  days  after  inoculation,  developed  tuberculosis. 

To  demonstrate  the  early  dissemination  of  tubercle 
bacilli  in  the  rat,  two  rats  were  inoculatied  each  with 
10  mg.  of  culture  in  the  subcutaneous  tissues  of  the  thigh. 
(It  was  found  on  post-mortem  examination  that  the 
inoculation  was  partly  intermuscular  as  well.) 

One  of  the  rats  was  killed  24  hours  after  inoculation, 
the  other  after  48  hours.  In  each  case  a  guinea-pig  was 
inoculated  with  some  of  the  heart's  blood  and  cultures 
were  sown  from  the  blood,  marrow,  and  spleen  pulp. 
(The  medium  used  was  the  egg  mixture  which  has  been 
found  to  be  the  most  reliable  for  raising  cultures  of  the 
tubercle  bacillus.) 

In  the  first  case  the  tubes  sown  from  the  blood  and 
marrow  remained  sterile  ;  one  sown  with  a  small  quantity 
of  spleen  pulp  grew  ten  discrete  colonies  of  tubercle 
bacilli.  The  guinea-pig  inoculated  with  the  blood  (about 
1  c.c.)  was  killed  22  days  after  inoculation  and  showed  a 
caseous  tubercle  on  the  peritoneal  ligament  of  the  left 
cornu  of  the  uterus  and  early  caseation  of  the  left  iliac 
glands  with  no  sign  of  disease  elsewhere. 

In  the  second  case  the  tube  inoculated  from  the  spleen 
developed  46  colonies  of  tubercle  bacilli  and  one  of  the 
tubes  sown  with  blood  developed  one  ;  another  tube 
from  the  blood  and  one  from  the  marrow  remained  sterile. 
The  guinea-pig  inoculated  with  the  blood  died  in  14  days 
and  showed  no  evidence  of  tuberculosis. 
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LIST  OF  RATS  INOCULATED  WITH  TISSUE  EMULSIONS. 


Virus. 


B  I. 


Source 

of 

Emulsion. 


Number 

of 

Rat. 


Dose. 


Duration  of  Life. 


Calf  128 


B.  V. 


Original 
Material 


Not 
estimated 


1,000,000 
T.B. 


Intrap.  Sub-cut. 


52  days 
(killed) 


177  days 
(died) 


213  days 
I  lulled) 


189  days 

(killed) 


190  days 
(killed) 


281  days 
(killed) 


213  days 
(killed) 


33  days 
(died) 


19  days 
(killed) 


Result. 


In  the  subcutaneous  tissues  of  the  abdominal  wall 
there  was  a  minute  milky  white,  slightly  gritty, 
focus.  All  the  lymphatic  glands  and  the  organs 
were  perfectly  normal  in  appearance. 

Microscopical  examination. — Numerous  T.B.  in  the 
local  lesion  and  in  an  inguinal  gland  ;  no  T.B.  in 
the  lung. 

The  omentum,  not  thickened,  contained  three  small 
dry  whitish  flakes.  An  omental  gland,  the  size  of 
a  millet  seed,  showed  in  the  centre  a  minute 
opaque  white  focus.  The  liver  showed  on  the 
surface  an  opaque  whitish  Hake,  3  mm  in  dia- 
meter, and  a  caseous  tubercle,  a  little  larger  than 
a  n.illet  seed,  embedded  in  the  substance  on  the 
anterior  surface.  Other  organs  aud  glands  were 
normal. 

Microscopical  —T.B.  were  found  in  small  number  in 
the  omental  gland,  in  a  splenic  gland,  and  in  the 
nodule  on  the  surface  of  the  liver  ;  T.B.  were 
fairly  numerous  in  a  coeliac  gland  ;  thure  were  no 
T.B.  in  the  spleen  and  a  mesenteric  gland. 

At  seat  of  inoculation  opaque  white,  gritty  tubercle 
smaller  than  a  millet  seed.  There  was  no  sign  of 
disease  elsewhere. 

Microscopical. — Numerous  T.B.  in  local  lesion  and  in 
an  inguinal  gland. 

Chalky  white  millet  seed  sized  body  in  liver  substance 
beneath  capsule.  Cephalic  lobe  of  right  lung  con- 
solidated.    No  sign  of  disease  elsewhere. 

Microscopical. — One  T.B.  found  in  liver  nodule. 

In  subcutaneous  tissues  of  right  groin  yellow  nodule, 

filled  with  soft  caseo  pus,  the  size  of  a  wheat  grain. 

Right  lung  in  a  state  of  red  hepatization.     No  sign 

of  disease  elsewhere. 
Microscopical. — T.B.  numerous  in  local  lesion  and  an 

inguinal  gland  ;  fairly  numerous  in  an  iliac  gland  ; 

none  found  in  the  lung  or  spleen. 

In  the  subcutaneous  tissues  near  the  right  groin 
there  was  a  collection  of  yellow  caseo-pus,  the  size 
of  a  barley  grain.  All  the  organs  and  lymphatic 
glands  were  perfectly  normal  to  the  naked  eye. 

Microscopical. — T.B.  numerous  in  local  lesion  and 
inguinal  glands  ;  none  found  in  the  spleen. 

The  omentum  contained  a  spherical  yellow  nodule, 
about  2  mm.  in  diameter,  filled  with  thick,  yellow 
pus.  The  right  lung  was  completely  consolidated, 
and  of  a  reddish  colour  ;  it  contained  three  yellow 
nodules  (not  tuberculous)  with  thin  walls  and 
creamy  purulent  contents.  No  sign  of  disease 
elsewhere. 

Microscopical :  Numerous  T.B.  in  omental  nodule  : 
none  in  the  pus  from  the  lung. 

The  omentum  contained  two  yellowish  white  bodies, 
one  the  size  of  a  millet  seed,  the  other  much 
smaller ;  these,  when  crushed  between  ground 
glass  plates,  were  found  to  be  hard  and  chalky  in 
the  centre.  The  cephalic  lobes  and  the  right 
middle  lobe  were  dark  red  and  consolidated  ;  they 
showed  on  section  cavities  (dilated  bronchi)  filled 
with  a  pale  mucinous  fluid  and,  in  one  case,  yellow 
pus.  Other  organs  and  all  lymphatic  glands  were 
normal. 

Microscopical. — A  few  degenerated  tubercle  bacilli 
were  found  in  one  of  the  nodules  in  the  omentum  ; 
no  T.B.  were  found  in  the  mucinous  material  from 
the  lung. 

Omentum  normal.  In  the  suspensory  ligament  of 
the  liver  there  was  a  hard,  dry,  whitish  body,  the 
size  of  a  wheat  grain,  which,  when  crushed,  was 
perceptibly  gritty.  The  lungs  were  similar  in 
appearance  to  those  of  Rat  5.  Other  organs 
and  all  the  glands  were  normal. 

Microscopical. — A  few  T.B.  were  found  in  the 
nodule  ;  none  in  the  lunt;. 
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LIST   OF  RATS  INOCULATED  WITH   CULTURES   OF  TUBERCLE  BACILLI  OF 

BOVINE  ORIGIN. 


Virus. 


B.    I. 


Source 

of 
<  'ulture 


Cow  40 


Number 

of 

Rat. 


Dose. 


39         10  mg. 


40         1  -0  mg. 


Pie  16 


Duration  of  Life. 


Intrap. 


•251  days 
•    (killed) 


Subcut. 


251  days 

(killed) 


15  mg,         54  days 
(died)J 


B.    II.      Heifer  60 


43  1-0  mg. 


OB.  IV 


Original 

Material 
(direct) 


44  1-0  mg. 


41  1-0  mg. 


334  days 
(killed) 


344  days 
(killed) 


42         1  -0  mg.        -265  days 
(killed) 


347  days 
(killed) 


Result, 


In  the  muscle  wall  on  the  left  side  of  the  abdomen 
there  was  a  whitish  tubercle,  the  size  of  a  mil  Id 
seed.  Inguinal  glands  and  all  organs  normal  to 
the  eye.   Omentum  normal. 

Microscopical  examination. — A  smear  from  the  lor;il 
tubercle  showed  very  numerous  short  degenerate 
tubercle  bacilli ;  several  T.  B.  were  found  in  the  lefl 
inguinal  gland  and  a  few  in  the  lung  and  spleen. 

In  the  subcutaneous  tissues  there  were  two  pin- 
head  sized  whitish  tubercles  with  soft  centres. 

Inguinal  and  all  other  lymphatic  glands  normal. 

Liver,  spleen,  and  kidneys  normal. 

The  lung  contained  a  small  group  of  translucent 
nodules  containing  a  clear  jelly-like  material. 

Microscopical  examination  —  There  were  numerous 
short  T.B.  in  a  local  tubercle  and  fairly  numerous 
T.B.  in  an  inguinal  gland  ;  in  the  latter  chromatic 
granules  were  well-marked  ;  a  few  T.B.  were 
found  in  an  iliac  gland  and  the  spleen,  and  a  good 
number  in  the  lung  (the  tissue  used  for  the  latter 
smear  was  normal  to  the  eye)  ;  no  T.B.  in  the 
liver. 

There  was  a  spot  of  pus  in  the  subcutaneous  tissues 
of  the  abdominal  wall  (T.B. ).  The  omentum 
contained  several  grey  translucent  tubercles,  the 
size  of  millet  seeds,  and  one  slightly  larger  one 
with  a  softened  centre.  The  spleen  was  greatly 
swollen  and  showed  minute  grey  points.  On  the 
surface  of  the  liver  there  were  3  or  4  hard  yellow 
nodules  the  size  of  wheat  grains,  which  extended 
a  short  distance  into  the  liver  substance  ;  the 
kidneys  showed  on  the  surface  numerous  dark  grey 
points.  The  lungs  were  congested  in  patches  ;  no 
definite  tubercles  were  seen,  but  in  the  congested 
areas  there  were  some  lighter  coloured  foci. 
Thoracic  glands  enlarged  and  congested. 

Microscopical. — T.B.  were  very  numerous  in  the 
spleen,  lungs,  liver  nodule,  omentum,  kidneys,  iliac, 
and  ventral  mediastinal  glands  ;  many  of  the  bacilli 
were  in  clumps,  and  some  were  found  in  cells. 

Small  focus  of  yellow  pus  in  subcutaneous  tissues  of 
abdominal  wall  ;  inguinal  gland  normal. 

All  organs  normal  in  appearance. 

Microscopical  examination.  —  There  were  numerous 
T.B.  in  the  pus  and  a  few  degenerate  vacuolated 
bacilli  in  an  inguinal  gland  ;  no  T.B.  were  found 
in  the  spleen  or  lung. 

All  organs  and  glands  normal  in  appearance. 
Microscopical. — No  T.B.  in  spleen  or  lung. 

In  the  subcutaneous  tissues  of  the  abdominal  wall 
there  was  a  pin-head  sized  tubercle  with  a  soft 
whitish  centre  and  grey  margins  ;  inguinal  glands 
normal. 

All  organs  normal  in  appearance. 

Microscopical  examination. — Numerous  T.B.  in  local 
lesion  ;  none  in  inguinal  gland  and  spleen. 

Omentum,  not  thickened,  contained  a  few  hard 
greyish  white  nodules,  the  largest  the  size  of  a 
wheat  grain  (these  were  emulsified  and  inoculated 
into  a  guinea-pig  which  developed  slight  tuber- 
culosis). The  caudal  lobes  of  the  lungs  showed 
several  grey  translucent  nodules,  ill-defined  and 
without  central  necrosis  ;  there  were  a  few  similar 
ones  in  the  cephalic  lobes  ;  some  of  the  bronchi 
contained  whitish  muco-pus.  Other  organs  and 
all  lymphatic  glands  were  normal  to  the  naked 
eye. 

Microscopical. — The  emulsion  of  the  omental  nodules 
showed  fairly  numerous  degenerate  tubercle 
bacilli,  and  degenerate  bacilli  were  found  in  the 
liver,  spleen,  lung,  and  a  ventral  mediastinal 
gland  ;  in  the  two  latter  they  were  moderately 
numerous. 
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List  of  Eats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  Origin — continued. 


Virus. 


Source 
of 

Culture. 


Number 

of 

Hat. 


B.  IV. 


B.   IV. 


B.   IV. 


Chimpanzee 
6. 


G.P.  1597 

(inoculated 

with 

omentum 

of  Rat  42) 


Rat  86 


57 


86 


Dose. 


10-0  mg. 


Duration  of  Life. 


Intrap. 


40  days 
(died) 


10-0  mg. 
(approx. ) 


92 


93 


5*0  niL'. 


4    days 
(died) 


Subcut. 


240  days 
(killed) 


5*0  m". 


80  days 
(died) 


Result. 


The  lungs  and  some  of  the  abdominal  viscera  of  the 
animal  were  eaten  by  its  companions.  Sufficient 
of  the  latter  remained  however  to  show  that  the 
omentum  was  adherent  and  much  thickened  ;  the 
liver  showed  on  the  surface  patches  of  grey  mem- 
brane but  no  foci  internally  ;  a  bit  of  the  spleen 
was  normal  to  the  eye  ;  the  kidneys  showed  in  the 
cortices  numerous  small  grey  foci.  Inguinal,  cervical 
and  submaxillary  glands,  normal. 

Microscopical. — Omentum,  swarms  of  T.B.  Kidney, 
very  numerous  T.B.  ;  numerous  T.B.  in  liver  and 
splen. 


Omentum  retracted,  thickened  and  opaque.  All 
organs  and  glands  normal  to  the  naked  eye. 

Microscopical. — Numerous  T.B.  in  omentum,  spleen, 
liver,  mediastinal  gland  and  kidney  ;  there  were  a 
few  T.B.   in  the  lung  and   in  the   bone  marrow. 

A  culture  was  obtained  from  the  liver  and  inoculated 
into  Rats  92  and  93. 


Under  the  deep  fascia  of  the  left  thigh  muscles  there 
was  a  lenticular-shaped  opaque  nodule,  rather  less 
than  a  split  pea  in  size  ;  on  section  it  contained 
caseo-pus. 

All  the  organs  and  glands  were  perfectly  normal  in 
appearance. 

Microscopical. — Numerous  tubercle  bacilli  in  the 
pus  from  the  local  lesion  ;  a  few  in  the  spleen  ; 
none  in  the  liver  or  lung. 


The  omentum,  not  thickened,  contained  two  minute 

tubercles  with  opaque  centres. 
On  the  suspensory  ligament  of  the  liver  there  was 

a  small  nodule  which  had  a  fibrous  capsule  and 

creamy  purulent  contents. 
The  lungs  had  a  congested  mottled  appearance  on 

the  surface,  but  were  otherwise  normal. 
The  spleen  was  moderately  large.     Other  organs  and 

all  lymphatic  glands  appeared  normal. 
Microscopical. — Numerous  T.B.  in  peritoneal  nodule, 

lung,  spleen,  liver  and  marrow. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  Origin-  continued. 


Virus. 


Source  of 
Culture. 


No.  of 
Rat. 


Dose. 


ItKSULT. 


B.    V.        Original 

Material 

(through 

G.P.   711) 


45  1  -0  mg. 


46 


1-0  mg. 


B.  VI.         <  higinal 
Material 
(through 
G.P.  1015.) 


50 


10-0  mg. 


51         10-0  mg. 


37 


1  -0  mg. 


H   VII. 


Original 

Material 

(through 

O.P.   1017) 


48         10-0  mg. 


39  days 
(died) 


49         10-0  mg. 


42  days 
(died) 


336  days 
(killed). 


274  days 
(died). 


217  days 
(killed). 


205  days 
(killed). 


49  days 
(died) 


In  the  subcutaneous  tissues  there  were  four  yellow 
nodules  the  largest  2'5  in.m.  in  diameter  ;  on 
section  they  were  composed  of  dull  white  dry 
caseous  material  containing  minute  calcareous 
particles  ;  in  the  abdominal  muscles  there  wen- 
two  pin-head  sized  tubercles  softened  in  the  centre. 
The  inguinal  and  all  lymphatic  glands  were  normal 
in  size  and  appearance  and  all  the  organs  were 
normal  to  the  eye. 

Microscopical.  Numerous  short  T.B.  in  a  sub- 
cutaneous and  in  an  intramuscular  nodule,  one 
doubtful  bacillus  in  the  left  inguinal  gland,  four 
T.B.  in  the  lung,  and  none  in  the  spleen  and  liver. 


No  local  lesion  ;  spleen  appeared  enlarged  ;  the  lungs 
contained  3  nodules  filled  with  mucilaginous  fluid 
(not  tuberculous)  ;  other  organs  normal. 

Microscopical.  — A  few  T.B.  in  the  liver  and  kidney, 
fairly  numerous  T.B.  in  the  spleen  and  lung 
substance  (normal  to  the  eye). 


In  subcutaneous  tissues  of  right  groin  elongated 
softened  caseous  nodule,  a  little  larger  than  a 
wheat  grain  ;  all  organs  and  glands  normal  to  the 
eye. 

Microscopical.  —  Very  numerous  T.B.  in  local  lesion  ; 
numerous  T.B.  in  right  inguinal  and  right  iliac 
glands  ;  no  T.B.  in  spleen  or  lung. 


Omentum  not  thickened.  Spleen  very  large,  surface 
appeared  as  if  dusted  with  minute  grey  specks. 
Liver  and  kidneys  normal  to  the  naked  eye.  Right 
lung  solid,  contained  some  large  yellow  nodules 
(not  tuberculous).  Left  lung  voluminous  ami 
congested  in  patches.  Sternal  glands  enlarged 
and  congested.  Microscopical.- — T.B.  numerous  in 
liver,  spleen,  lung,  and  sternal  gland. 


In  the  subcutaneous  tissues  at  the  seat  of  inoculation 
there  were  two  spherical  j'ellow  nodules  about  2 
m.m.  in  diameter  and  one  about  1  m.m.  ;  on  section 
they  were  thin-walled  and  contained  soft  yellow 
pus.  All  organs  and  glands  normal  in  appearance. 
Microscopical.— Numerous  T.B.  in  local  lesions  ; 
moderate  number  in  right  inguinal  gland,  a  few  in 
right  iliac  ;  2  (?)  small  groups  in  lung  ;  none  in 
liver  or  splaen. 


Pea-sized  nodule  in  subcutaneous  tissues  filled  with 
caseo-pus.  Inguinal  glands  normal  in  appearance. 
The  lungs  showed  patches  of  consolidation  ;  the 
bronchi  in  the  left  lung  were  filled  with  muco-pus. 

Microscopical.— T.B.  sparsely  scattered  in  inguinal 
gland;  no  T.B.  in  liver,  spleen,  lung,  pu/from 
bronchus  or  ventral  mediastinal  gland. 


A  few  small  grey  tubercles  in  the  omentum  which 
was  a  little  thickened  ;  spleen  greatly  swollen, 
speckled  with  minute  grey  points.  Lungs,  con- 
gested, showed  under  the  pleura  minute  grey  spots, 
in  the  left  caudal  lobe  there  was  a  grey'nodule 
from  which  purulent  material  could  be  squeezed  : 
there  was  a  similar  but  smaller  nodule  in  the 
right  anterior  lobe.  All  the  lymphatic  glands 
were  enlarged  and  congested.  Liver  and  Spleen 
normal  to  the  naked  eye. 

Microscopical.— T.B.  very  numerous  in  liver,  spleen, 
lung,  mediastinal,  inguinal,  and  sab-maxillary 
glands. 
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List  of  Eats  [noculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  Orioin — continued. 


Virus, 


B.  VIII. 


B.  X. 


B.  XI. 


B.  XII 


Source 

„  of 
Culture. 


Original 
Material 


Original 

Material 

(through 

G.P.  1072) 


( Original 

Material 

(through 

Rabbit  66) 


Original 

Material 

(through 

Kabbit  98) 


Number 

of 

Rat. 


60 


61 


62 


6.3 


55 


56 


Dose. 


10-  me. 


lO'O  mg. 


1-0  mg. 


1-0  mg. 


50"  mg. 


10-0  mg. 


10-0  mg. 


B  XII 


Original 
Material 


67 


10-0img. 


Duration  of  Life. 


Intrap. 


9  days 
(died) 


194  days 
(killed) 


173  days 
(killed) 


Subcut. 


17  days 
(died) 


8  days 
(died) 


13-2  days 

(died) 


62  days 

(died) 


233  days 
(died) 


Result. 


Small  caseous  abscess  at  site  of  inoculation  ;  no 
sign  of  tuberculosis  in  any  organ  or  gland. 

Microscopical. — A  few  T.B.  found  in  liver,  spleen 
and  lung  ;  none  in  heart's  blood. 


On  the  parietal  peritoneum  near  the  xiphisternum 
there  was  a  yellow  nodule  the  size  of  a  wheat 
grain,  filled  with  yellowish-white  pus.  Spleen 
large  and  firm.  Liver  and  kidneys  normal. 
Lungs  showed  some  patches  of  congestion.  All 
the  lymphatic  glands  of  the  body  appeared  a  little 
enlarged,  but  there  were  no  opaque  foci. 

Microscopical. — Swarms  of  T.B.  in  peritoneal 
nodule  ;  numerous  T.B.  in  liver,  spleen  and 
inguinal  gland  ;  a  few  T.B.  in  a  kidney  ;  T.B. 
numerous  in  lung  (not  so  numerous  as  in  liver), 
majority  in  cells. 


The  omentum  contained  three  translucent  tubercles, 
the  largest  1  mm.  in  diameter.  Organs  and 
glands  normal  to  the  naked  eye. 

Microscopical. — Numerous  T.B.  in  omental  nodule, 
moderate  number  in  liver,  spleen  and  lung. 


No  naked  eye  evidence  of  tuberculosis. 
Microscopical. — Moderate     number     of     T.B.    in 

inguinal  gland  ;    none  in  spleen,  liver,  kidney  or 

heart's  blood. 


In  the  subcutaneous  tissues  of  the  abdominal  wall 
there  was  a  millet-seed  sized  nodule  filled  with 
yellowish-white  pus.  There  were  numerous  yellow 
softened  nodules  in  the  lungs,  not  of  a  tuber- 
culous nature  ;  the  right  cephalic  lobe  was  almost 
entirely  filled  with  them.  Other  organs  and  glands 
were  normal. 
Microscopical. — A  few  T.B.  in  the  lung  (normal 
tissue)  and  liver  ;  none  in  the  spleen. 


In  the  subcutaneous  tissues  there  was  a  nodule  the 
size  of  a  split  pea,  with  firm  yellow  centre  and 
translucent  margins.  Inguinal  glands  normal. 
Omentum  not  thickened,  contained  a  few  small 
tubercles  with  yellow  centres.  Spleen  enlarged, 
firm  and  red.  Liver  and  kidneys  normal.  At 
anterior  extremity  of  kidney  large,  soft  tumour, 
consisting  of  grey  and  greyish  red  tissue  showing 
on  the  surface  large  sub-capsular  ha-morrhage 
(?  enlarged  suprarenal  body).  Lungs  mottled  with 
dark  red  patches  of  congestion, 

Microscopical. — Numerous  T.B.  in  local  lesion, 
omentum,  spleen,  liver,  and  lungs  ;  a  few  T.B.  in 
an  inguinal  gland  and  in  the  marrow  ;  none  in 
the  tumour. 


The  organs  and  glands  were  perfectly  healthy  to  the 

naked  eye. 
Microscopical.— No  T.B.  in  a  mesenteric  gland  or  in 

the  spleen  ;  a  few  were  found  in  a  smear  made  from 

the  lung. 


No  local  lesion.  Inguinal  glands  and  other  lym- 
phatic glands  normal  in  appearance.  The  lungs 
were  congested  and  filled  the  chest  ;  the  right 
anterior  lobes  were  red  and  consolidated  and 
showed  on  section  numerous  foci  of  pus  exuding 
apparently  from  the  bronchi;  the  caudal  lobes 
were  firmer  than  normal  but  were  not  consolidated ; 
tiny  showed  on  section  purulent  foci  as  in  the 
right  cephalic  lobes.  Other  organs  were  normal. 
Cause  of  death— suppurative  bronchitis. 

Microscopical. — A  smear  made  from  crepitant  lung 
tissue  showed  numerous  headed  T.B.  mostly  in 
clumps  ;  one  T.B.  was  found  in  the  spleen  ;  none 
in  the  pus  from  the  lung. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  Origin— continued. 


Duration  of  Life. 

Source 

Number 

Virus. 

or 
Emulsion. 

of 
Eat. 

Intrap. 

Subcut. 

B.  XII. 

— continued. 

68 

10-0  mg. 

94  days 
(died) 

» 

71 

69 

10.0  mg. 

116  days 
(died) 

B.  XIII. 

Original 

material 

(through 

Rabbit 

116 

65 

1.0  mg. 

200  days 
(killed). 

)) 

)! 

66 

1.0  mg. 

4   days 
(died) 

B.  XIV. 

Original 

58 

2.5-0  mg. 

10  days 

material 

a 
.© 

e 
O 

25'0  mg. 

223  days 
(killed) 

(died). 

Inoculation 

probably 

partly 

intra- 
peritoneal. 

>i 

>> 

59 

B.  XV. 

Original 

Ton 

10-0  mg. 

343  days 

material. 

\u 

(killed) 

E  o 

^H 

!! 

>> 

71 J 

10-0  mg. 

109  days 

(died) 

B.  XVI. 

Original 

72 

10-0  mg. 

181  days 

material 

One 
month 

(died) 

old 

Result. 


There  was  a  yellowish  nodule  on  theperitonum.  The 
spleen  was  enlarged.  The  lungs  filled  the  pleural 
cavities  and  showed  a  greyisli  mottling  on  the  sui  - 
face.     Other  organs  and  glands  were  normal. 

Microscopical. — Smears  from  the  liver,  lung,  spleen 
and  a  kidney  showed  very  numerous  T.I'.;  in  a 
smear  from  the  peritoneal  nodule  there  was  a 
moderate  number  and  in  one  from  a  cervical  gland 
none  was  found. 


The  omentum  contained  three  fibroid  tubercles  each 
a  little  larger  than  millet  seeds.  The  spleen  was 
enlarged,  firm  and  dark  red.  Liver  normal.  <  >n 
the  surface  of  each  kidney  were  numerous  minute 
dark  grey  foci,  irregular  in  outline.  The  lungs 
did  not  collapse  and  were  firmer  than  normal  ;  on 
the  surface  as  well  as  on  section  there  were 
numerous  grey  translucent  foci  (1  mm.  or  less 
in  diameter)  with  ill-defined  margins  (?tuberculous 
infiltration);  the  bronchi  contained  a  pale  mucinous 
material.  The  bronchial  glands  were  congested, 
but  not  apparently  enlarged.  Other  lymphatic- 
glands  appeared  normal. 

Microscopical. — Numerous  T.B.  in  liver,  spleen,  kid- 
neys, a  mesenteric  gland  and  a  bronchial  gland  ; 
smears  made  from  a  scraping  of  the  cut  surface 
of  the  lung  and  from  a  grey  patch  showed  ex- 
tremely numerous  T.B. 


No  local  lesion.     All  organs  and  glands  normal  to 

the  naked  eye. 
Microscopical. — No  T.B.  in  spleen  or  lung,  four  found 

in  an  iliac  gland. 

Lungs  partly  consolidated  ;  no  sign  of  disease  else- 
where. 

Microscopical. — A  few  T.B.  found  in  the  spleen; 
none  in  the  liver  or  lungs. 

Small  caseous  nodule  in  subcutaneous  tissues  ; 
omentum  retracted,  showed  yellow  foci ;  there 
was  a  small  yellow  nodule  on  the  surface  of  the 
spleen,  two  or  three  on  the  diaphragm  and  a  few 
on  the  peritoneum  ;  there  weie  some  yellow  points 
in  the  iliac  and  manubrial  elands  ;  the  left 
lung  showed  dark  areas  of  collapse ;  the  right 
was  quite  solid  ;  other  organs  normal  to  the  eye. 

Microscopical.  —  T.  B.  very  numerous  in  liver,  lungs, 
iliac  gland  and  peritoneal  nodule. 

Omentum  and  all  organs  and  glands  perfectly  normal 

to  the  naked  eye. 
Microscopical. — A  few  T.B.  in  the  spleen  and  lung  ; 

none  in  the  liver. 


No  local  lesion.     Organs  and  glands  normal. 
Microscopical. — A  few  T.B.  in  an  inguinal  gland,  in 

a  bronchial  gland   and    in  the  lung  ;  none  in  the 

spleen. 


Carcass  eaten. 


Small  local  ulcer  with  caseous  base  and  margins  ;  in 
subcutaneous  tissues  near  the  ulcer  were  two  small 
nodules  with  fibrous  margins  and  softened  centres. 
Inguinal  and  iliac  glands  normal ;  liver,  spleen  and 
kidneys  normal.  The  right  cephalic  lobe  was 
collapsed  and  consolidated  and  contained  two  grey 
translucent  nodules  ;  in  the  right  caudal  lobe  there 
were  two  or  three  similar  nodules  ;  the  left  lung 
was  hypertrophied  and  contained  three  or  four 
grey  translucent  nodules  up  to  2  mm.  in 
diameter. 

Microscopical. —  Smears  from  an  inguinal  gland  and 
an  iliac  gland  showed  numerous  tubercle  bacilli  ; 
smears  from  the  spleen,  a  lung  nodule  and  the 
sternal  gland  showed  no  tubercle  bacilli. 
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Lisi  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  ORiais—contimoed. 


Virus. 


B.  XVI. 


B. 
XVIII. 


B. 
XXVI. 


Source 

of 
Culture. 


-continued. 


Original 
Material, 


Original 
Material. 


Number 

of 

Rat. 


Dose. 


73 

One 

month 

old 


89 


90 


87 


10-0  nig. 


10-0  mg 


10-0  mg. 


10-0  mg. 


Duration  of  Life. 


Intra)'. 


Subeut. 


40  clays 
(died). 


1  day 
(killed). 


2  days 
(killed). 


66  days 
(died). 


Result. 


In  the  splenic  omentum  there  were  two  small  opaque 
whitish  bodies  ;  the  omentum  was  not  thickened 
and  there  were  no  tubercles  on  the  peritoneum. 
The  spleen  was  enlarged  ;  the  liver  normal.  The 
kidneys  showed  on  the  surface  many  minute  dark 
grey  foci,  and  one  or  two  small  greyish  white 
tubercles.  The  lungs  were  congested,  but  there 
were  no  solid  areas  ;  on  the  surface  numerous  small 
light  grey  areas  were  seen  (?  emphysematous)  ; 
the  lungs  contained  three  or  four  small  nodules 
containing  yellow  curdy  pus.  Bronchial  and 
mediastinal  glands  congested. 

Microscopical. — S warms  of  T.B.  in  spleeD,  mediastinal 
gland  and  lung  tissue  ;  numerous  T.B.  in  liver  and 
kidney  ;  a  few  in  the  pus  from  a  lung  nodule. 

Emulsion  inoculated  between  the  muscles  of  the 
thigh  which  was  swollen.  All  the  organs  and 
glands  of  the  rat  were  normal  to  the  eye. 

A  guinea-pig  inoculated  with  about  1  c.c.  of  blood 
and  killed  twenty  days  later  showed  one  caseous 
tubercle  (T.B.)  on  peritoneal  ligament  of  the  left 
cornu  of  the  uterus  and  early  caseation  of  the  left 
iliac  gland. 

Left  thigh  swollen ;  inoculation  chiefly  intramuscular ; 
organs  and  glands  all  perfectly  normal  in  appear- 
ance. 

A  guinea-pig  inoculated  with  about  1  c.c.  of  blood 
died  fourteen  days  later,  and  showed  no  sign  of 
tuberculosis. 

Intestines  and  stomach  much  decomposed.  The 
omentum  was  not  thickened  ;  it  showed  near  the 
spleen  one  yellow  pin-head  sized  tubercle.  The 
spleen  was  large,  firm,  and  dark  red  ;  no  tubercles 
seen.  The  spleen  and  kidneys  appeared  normal. 
The  lungs  were  crepitant  and  mottled  with  patches 
of  congestion.  Bronchial  and  mediastinal  glands 
appeared  normal. 

Microscopical. — Numerous  T.B.  in  the  spleen,  liver, 
kidney  and  lung;  very  numerous  T.B.  in  a  medi- 
astinal gland  ;  no  T.B.  in  the  blood. 
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INOCULATION  EXPERIMENTS  ON  MICE  WITH    TUBERCULOUS  MATERIAL 

OF  BOVINE  ORIGIN. 


In  the  early  part  of  the  experimental  work  a  number 
of  mice  were  inoculated  with  emulsions  of  bovine  tuber- 
culous tissues.  Many  of  these  died  prematurely,  from 
septic  infection  or  other  causes,  whilst  a  few  died  and 
were  eaten  by  their  companions. 

The  results  in  fourteen  cases  are  given  ;  eleven  were 
inoculated  with  an  emulsion  made  from  the  original 
material  of  Virus  B.  V.,  each  animal  receiving  approxi- 
mately 1,000,000  tubercle  bacilli,  and  three  with  an 
emulsion  made  from  the  prescapular  gland  of  Calf  128, 
dose  not  estimated. 

Eight  of  the  animals  were  inoculated  subcutaneously 
and  six  intraperitoneally. 

The  mice  inoculated  subcutaneously  died  in  periods 
varying  from  40  to  281  days.  One  died  of  tuberculosis 
in  139  days,  bacilli  being  very  numerous  in  the  lungs  ; 
there  were  two  yellow  nodules  in  the  peritoneal  cavity 
and  no  lesion  in  the  subcutaneous  tissues,  so  there  is  the 
possibility  that  in  this  case  the  inoculation  may  have  been 
mainly  or  wholly  intraperitoneal.  The  other  mice  also 
died,  the  cause  of  death  not  being  ascertained  ;    in  one 


no  lesion  was  discovered  anywhere  ;  in  the  others  there 
was  a  lesion  at  the  seat  of  inoculation  only.  The  mouse 
is  therefore  resistant  to  small  doses  of  tubercle  bacilli 
inoculated    subcutaneously. 

The  six  mice  inoculated  intraperitoneally  died  in 
periods  varying  from  39  to  122  days,  and  in  all  cases 
death  appeared  to.  be  due  to  tuberculosis.  Tubercle 
bacilli  had  multiplied  in  the  tissues  of  the  mice,  and 
caused  the  death  of  the  animals,  but  without  setting  up 
characteristic  tuberculous  lesions. 

In  this  respect  the  a?ute  disease  in  mice  resembles  that  in 
rats ;  it  differs  in  the  formation  in  the  peritoneal  cavity  of 
thin-walled  nodules,  filled  with  yellow  pus,  composed 
largely  of  tubercle  bacilli  (in  one  case  one  of  these  nodules 
was  found  in  the  lung). 

Mice  appear  to  offer  less  resistance  to  the  growth  of  the 
tubercle  bacillus  in  their  tissues  than  do  rats  ;  four  rats 
were  inoculated  intraperitoneally  at  the  same  time  as  the 
six  mice,  with  equivalent  doses  of  emulsion,  and  none 
developed  tuberculosis. 


I 
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LIST   OF  MICE  INOCULATED  WITH  EMULSIONS  OF  BOVINE  TUBERCULOUS 

TISSUES. 


Virus, 


Source 

of 

Emulsion. 


Number 

of 
Mouse. 


B.  V. 


Original 
material 


19 


20 


21 


Dose. 


1,003,003 
T.B. 


22 


Duration  of  life. 


Intrap. 


43  days 
(died) 


23 


25 


110  days 
(died) 


Subcut. 


223  days 
(died) 


196  days 
(died) 


173  days 
(died) 


40  days 
(died) 


Result. 


In  the  subcutaneous  tissues  on  the  left  side  of  the 
abdomen  there  was  a  pea-sized  collection  of 
caseo-pus.  The  lungs  were  congested  but  there 
were  no  tubercles.  Other  organs  and  all  lymph- 
atic glands  were  normal  to  the  naked  eye. 

Miscroscopical :  Numerous  T.B.  in  the  pus; 
none  found  in  the  lungs. 

No  local  lesion  was  found.  The  lungs  were  con- 
gested, in  places  very  deeply.  Other  organs 
and  all  the  lymphatic  glands  appeared  norma 

Microscopical :    No    T.B.   in    an 
or  in  the  lungs. 


inguinal    gland 


In  the  subcutaneous  tissues  over  the  right  margin 
of  the  thorax  there  was  a  small  irregular  yellow- 
ish white  nodule  composed  of  dry  friable 
material.  The  axillary  gland  on  the  same  side 
seemed  a  little  enlarged  but  was  not  otherwise 
abnormal.  Other  lymphatic  glands  were  nor- 
mal in  size  and  appearance.  The  lungs  were 
very  congested  and  oedematous. 

Abdominal  organs  normal. 

Microscopical :  Numerous  T.B.  in  local  lesion ; 
none  in  left  axillary  gland  or  in  lung. 

There  were  two  soft  caseous  nodules  in  the  omen- 
tum and  one  over  the  right  iliac  crest.  A  few 
grey  points  were  seen  on  the  mesentery.  The 
spleen  was  enlarged  and  showed  one  minute 
greyish -yellow  point  on  the  surface.  The  liver 
appeared  enlarged  and  showed  on  the  surface 
several  yellow  plaques  and  foci;  substance 
normal.  Kidneys  normal.  Lungs  partly  con- 
solidated, mottled  on  the  surface  with  greyish 
yellow  foci. 

Microscopical :  A  smear  made  from  the  lung  re- 
sembled a  pure  culture. 

The  omentum  contained  an  irregular  yellow  no- 
dule, the  size  of  a  large  pea,  filled  with  thick 
yellow  pus.  There  was  a  similar  but  smaller 
nodule  on  the  peritoneum  near  the  pelvis,  and 
one  on  the  right  uterine  ligament.  There  was 
a  large  nodule,  slightly  smaller  than  the  omen- 
tum nodule,  lying  between  the  intestines  and 
lumbar  vertebrae.  Near  the  portal  fissure 
there  was  a  soft  yellow  nodule,  the  size  of  a  pea 
(?  portal  gland). 

There  was  a  hemp-seed  sized  firm  yellow  nodule 
on  the  surface  of  the  spleen,  and  a  similar  one 
on  the  surface  of  the  liver  ;  the  substance  of  the 
spleen  and  liver  appeared  normal. 

On  the  pleural  surface  of  the  diaphragm  there  were 
three  yellow  nodules,  each  the  size  of  a  small 
pea,  filled  with  yellow  pus. 

The  lungs  were  congested  and  mottled  on  the 
surface  with  irregular  greyish-yellow  foci ;  there 
were  no  definite  tubercles. 

Miscroscopical :  Smear  preparations  from  the 
various  nodules  in  the  abdomen,  a  nodule  on 
the  diaphragm  and  the  lung  showed  exceedingly 
numerous  tubercle  bacilli  ;  they  occurred  mainly 
in  clumps  and  were  very  beaded. 

In  the  right  groin  there  was  a  small  collection  of 

caseo-pus  ;  adjacent  glands  normal ;   all  organs 

normal. 
Microscopical :     Very    numerous    T.B.     in    local 

lesion  ;  numerous    T.B.  in  right  inguinal  gland  ; 

none  in  spleen  or  kidney. 
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List  of  Mice  Inoculated  with  Emulsions  of  Bovine  Tuberculous  Tissues—  cord. 


Virus. 


Source  of 
Emulsion. 


Number 

of 
Mouse. 


B.  V. 


Original 
material 


26 


27 


Dose. 


1,003,000 
T.B. 


28 


Duration  of  Life. 


Intrap. 


Subcut. 


40  days 
(died) 


4.0  days 
(died) 


29 


39  days 
(died) 


40  days 
(died); 


Result. 


Minute  yellow  point  in  subcutaneous  tissues  of 
abdominal  wall.  No  sign  of  tuberculosis  else- 
where. 

Microscopical:  Numerous  T.B.  in  local  lesion; 
moderately  numerous  in  right  inguinal  and 
right  iliac  glands. 


On  the  right  side  of  the  chest  wall  there  were  two 
collections  of  yellow  tenacious  pus ;  one  was 
situated  in  the  subcutaneous  tissues,  the  other 
under  the  deep  fascia  ;  the  latter  communicated 
externally  by  a  small  opening  which  was  covered 
by  a  scab.  The  lungs  were  very  congested 
and  speckled  on  the  surface  with  grey  points. 
The  spleen  appeared  slightly  enlarged.  Other 
organs  and  all  lymphatic  glands  normal. 

Microscopical :  The  pus  was  mainly  composed  of 
tubercle  bacilli;  T.B.  were  very  numerous  in 
the  lungs,  moderately  numerous  in  the  iliac 
glands  ;   No  T.B.  in  spleen  or  lungs. 


Omentum  thickened,  retracted  and  caseatinK ; 
there  was  a  soft  yellow  mass  between  the 
stomach  and  liver  (?  glandular)  ;  in  the  lumber 
regions  there  were  five  yellow  cheesy  collections 
on  the  peritoneum.  The  spleen  showed  two 
grey  foci  on  the  surface ;  the  liver  several 
yellowish  plaques. 

Each  kidney  showed  in  the  cortex  a  minute  slightly 
projecting  greyish -white  tubercle. 

The  right  lung  was  almost  completely  consolidated  ; 
the  left  was  partly  consolidated  ;  the  solid  parts 
were  firm  and  greyish -white.  There  was  a  soft 
caseous  nodule  on  the  left  side  of  the  diaphragm, 
and  one  in  the  ventral  mediastinum  near  the 
apex  of  the  heart. 

Microscopical :  Smears  from  spleen  and  kidney 
tubercle  showed  very  numerous  tubercle  bacilli. 


V 

S 

Attached  to  the  peritoneum  near  the  umbilicus 
there  was  an  irregular  yellow  cheesy  mass, 
7  by  4  mm.  ;  on  the  floor  of  the  abdomen  near 
the  pubis  there  was  a  small  nodule  filled  with 
tenacious  yellow  pus.  On  the  anterior  surface 
of  the  liver  there  were  several  thin  greyish 
yellow  plaques,  firmly  adherent  to  the  capsule. 
The  omentum  contained  four  yellow  softened 
nodules.  Spleen,  liver  and  kidneys  normal 
to  the  naked  eye.  The  lungs  were  congested  and 
showed  grey  points  on  the  surface  ;  the  right 
caudal  lobe  was  adherent  to  the  chest  wall,  and 
contained  in  the  posterior  part  an  abscess  cavity ; 
on  the  costal  pleura  there  was  a  small  softened 
nodule.  The  sternal  and  dorsal  mediastinal 
glands  were  yellow  and  softened.  The  iliac 
glands  were  enlarged,  caseous  and  softened.  The 
lumbar  and  mesenteric  glands  contained  caseous 
foci. 

Microscopical :  Very  numerous  T.B.  in  omental 
and  peritoneal  nodules  ;  numerous  beaded  T.B. 
in  lung  abscess  ;  a  few  short  well-stained  T.B. 
in  the  spleen. 


• 
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List  of  Mice  Inoculated  with  Emulsions  of  Bovine  Tuberculous  Tissues — c->nl. 


Virus. 


Source  of 
Emulsion. 


B.  L         Calf  128 


Number 

of 

Dose. 

Mouse. 

31 

Number  of 

tubercle 

bacilli  not 

estimated. 

Dose  of 

emulsion, 

1  cc. 

36 


33 


32 


Duration  of  Life. 


Intrap. 


122  days 
(died) 


115  days 
(died) 


Subcut. 


139  days 
(died) 


Result. 


281  days 
(died) 


There  was  no  lesion  in  the  subcutaneous  tissues, 
and  the  omentum  and  peritoneum  were  normal. 

Near  the  liver  in  the  position  of  the  portal  and 
coeliac  glands  there  were  two  thin-walled 
pea-sized  nodules  filled  with  tenacious  yellowish 
purulent  material.  The  lungs  were  congested 
and  showed  on  the  surface  numerous  small  light - 
coloured  areas,  irregular  in  outline  ;  these  did 
not  appear  to  extend  into  the  substance  and 
were  not  perceptible  to  the  touch.  Other 
organs   appeared  normal. 

Microscopical :  The  pus  from  the  two  nodules 
in  the  peritoneal  cavity  seemed  to  be  composed 
almost  entirely  of  tubercle  bacilli  ;  there  were 
very  numerous  tubercle  bacilli  in  the  lungs. 


Lying  free  in  the  peritoneal  cavity  were  three  or 
four  small  soft  cheesy  masses  moulded  into 
irregular  shapes  by  the  abdominal  viscera 
(?  inoculated  material).  On  the  anterior  sur- 
face of  the  liver  there  were  four  irregular  yellow 
patches  up  to  2  mm.  in  diameter;  they  were 
composed  of  dry  friable  material  in  which  gritty 
particles  could  be  detected ;  there  was  a  similar 
millet-seed  sized  body  on  the  surface  of  the  spleen. 

Near  the  hilum  of  the  liver  there  was  a  thin- 
walled  nodule  ( ?  portal  gland),  the  size  of  a  pea, 
filled  with  soft  casea-pus. 

The  lungs  were  congested  in  patches  and  showed 
greyish -yellow  foci,  irregular  in  outline  (?  em- 
physematous). 

Microscopical :  Smears  from  a  pe:  itoneal  nodule, 
the  nodules  on  the  surface  of  the  'iver  and  spleen, 
the  portal  gland  and  lung,  showed  very  numerous 
tubercle  bacilli  ;  the  peritoneal  nodules  and  the 
pus  from  the  portal  gland  were  composed  almost 
entirely  of  tubercle  bacilli,  only  a  little  amor- 
phous debris  being  seen  between  the  bacillary 
clumps. 


In  the  peritoneal  cavity  near  the  pelvis  there  was 
a  thin-walled  yellow  nodule  filled  with  creamy 
pus  ;  there  was  a  similar  pea-sized  nodule  in  the 
hilum  of  the  liver.  The  lungs  were  congested 
and  consolidated,  and  showed  on  the  surface 
numerous  irregular  yellowish  foci.  No  lesions 
were  observed  in  any  of  the  other  organs. 

Microscopical  Examination :  There  were  very 
numerous  tubercle  bacilli  in  the  nodules  in  the 
peritoneal  cavity  and  in  the  lung. 

Body  extremely  fat.  In  the  subcutaneous  tissues 
at  the  site  of  inoculation  there  was  a  whitish 
point.  The  lungs  showed  a  few  small  greyish 
patches  of  consolidation  but  no  definite  tubercles. 

Microscopical :  No  T.B.  in  local  lesion  or  in  an 
inguinal  gland;  3  T.B.  were  found  after  Ion? 
search  in  a  smear  made  from  the  lung. 
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INTRODUCTION. 


In  this  part  of  the  Appendix  all  the  feeding  experi- 
ments with  tubercle  bacilli  of  bovine  origin  are  collected 
together  and  considered. 

The  experiments  are  divided  into  live  series,  each 
series  including,  besides  a  detailed  description  of  the 
lesions  produced  in  each  animal,  an  account  of  the 
experiments  and  the  general  results,  and  a  tabular 
analysis. 

In  each  series  animals  of  different  species,  and,  in 
many  instances,  of  different  ages,  have  been  used. 

The  first  series  of  experiments  is  composed  of  animals 
fed  with  the  milk  of  a  cow  artificially  infected  in  the 
udder  with  tuberculosis. 

In  the  second  series  some  of  the  animals  were  fed 

with  milk  from  a  cow  with  tuberculous  disease  of  the 

udder,  whilst  the  rest  were  fed  with  an  emulsion  made 

from   the  tuberculous   organs  of  guinea-pigs  that  had 

inoculated  with  the  milk. 

The   animals  in   the  third  series  were  all  fed   with 


culture  derived  from  the  original    material  of  virus 
BIX. 

The  fourth  series  contains  animals  which  have  been 
fed  at  different  times  and  with  tuberculous  material 
from  different  viruses ;  this  does  not,  as  do  the  first 
series,  form  a  uniform  series  :  and  whereas  in  the  first 
three  series,  single  doses  of  tubercle  bacilli  were  given 
(except  in  the  case  of  a  few  guinea-pigs),  in  this  series 
many  were  fed  during  several  weeks  with  tuberculous 
material. 

The  experiments  in  the  fifth  series  were  carried  out 
with  a  view  to  ascertaining  the  paths  of  infection  from 
the  alimentary  tract ;  animals  were  fed  with  large  doses 
of  tubercle  bacilli  and  killed  at  short  intervals  sub- 
sequently, emulsions  of  various  organs  being  made  and 
inoculated  into  guinea-pigs ;  in  the  case  of  the  dogs 
chyle  from  the  thoracic  duct  was  collected  under  an 
anaesthetic  before  the  animal  was  killed,  and  tested  for 
the  presence  of  tubercle  bacilli. 

Finally,  a  general  summary  of  all  the  experiments  is 
given  at  the  end  of  the  report. 
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FIRST  SERIES  OF  SPECIAL  FEEDING  EXPERIMENTS/ 


In  December,  1903,  I  was  directed  by  the  Corninission 
to  c  irry  out  a  series  of  experiments  with  a  view  to  obtain- 
ing some  information  as  to  the  course  of  infection  in 
tuberculosis  produced  by  feeding. 

In  the  first  series  three  species  of  animals  were  used, 
namely  six  calves,  twelve  pigs  and  six  baboons,  and 
these  were  fed  with  single  doses  of  tuberculous  milk 
obtained  from  a  cow  artificially  infected  in  the  udder  with 
tuberculosis. 

The  different  doses  given  contained  1,000,000,  5,000,000 
and  10,000,000  tubercle  bacilli,  and  these  were  estimated 
by  Dr.  Eastwood  by  counting. 

Two  baboons,  one  young  and  one  adult,  four  pigs, 
two  young  and  two  adult,  and  two  calves  each  received 
1,000,000  tubercle  bacilli  ;  two  baboons,  two  calves,  and 
four  pigs,  divided  into  young  and  adult,  each  received 
5,000,000,  and  a  similar  series  received  10,000,000. 

The  virus  used  was  of  a  high  degree  of  virulence  for  the 
ox,  the  cow  No.  64  which  supplied  the  milk  succumbing 
to  an  intramammary  inoculation  of  1,000,000  tubercle 
bacilli  (500,000  into  each  of  two  quarters)  in  48  days. 

This  virus  (B.I.)  passed  through  one  generation  of 
guinea-pigs,  and  then  into  bovines  caused  a  very  severe 
infection  in  all  the  animals  inoculated,  but,  after  artificial 
cultivation  through  the  guinea-pig,  produced  in  two  series 
of  adult  bovines  a  very  mild  type  of  disease  ;  on  further 
passage,  however,  through  two  calves  in  succession  the 
virus  again  produced  virulent  effects,  and  when  inoculated 
into  the  udder  of  a  cow  in  small  dose  produced  a  rapid 
infection  with  marked  constitutional  disturbance,  the 
animal  having  to  be  killed  41  days  after  inoculation. 
The  cow  from  which  the  tuberculous  milk  was  obtained 
was  inoculated  with  the  milk  of  the  latter  cow,  with  the 
result  stated  above.     (See  Table  1a.) 

BABOONS. 

One  of  the  young  baboons,  No.  4,  dose  5,000,000,  was 
killed  when  dying  35  days  after  it  was  fed,  and  was 
found  to  have  general  tuberculosis  most  severe  in  the 
lungs  ;  the  tuberculosis  was  evidently  of  old  standing 
and  a  culture  isolated  from  the  lung  had  the  cultural 
characters  of  a  slightly  virulent  organism. 

The  corresponding  adult  baboon  killed  after  36  days 
showed  a  small  erosion  and  a  submucous  caseating  nodule 
in  the  duodenum,  and  enlargement,  caseation  and  softening 
of  one  retropharyngeal  gland  and  five  mesenteric  glands  ; 
in  the  lung  there  was  a  doubtful  nodule  which,  inoculated 
into  a  guinea-pig,  failed  to  produce  tuberculosis  ;  all 
other  organs  and  glands  were  normal  to  the  naked  eye, 
but  an  emulsion  from  the  spleen  caused  general  tubercu- 
losis in  the  guinea-pig. 

Another  baboon  (No.  12),  an  adult,  dose  10,000,000, 
was  strangled  by  a  baboon  in  an  adjacent  cage,  when 
the  experiment  had  lasted  65  days  ;  the  post-mortem 
examination  showed  one  or  two  minute  ulcers  in  the 
ileum,  great  enlargement,  caseation  and  softening  of  the 
mesenteric,  coeliac,  renal,  and  thoracic  lymphatic  glands, 
numerous  large  caseating  nodules  in  the  spleen  and  a 
few  small  tubercles  in  the  lungs  and  liver. 

The  corresponding  young  baboon  was  killed  after 
about  the  same  interval  of  time  in  order  to  compare  the 
extent  of  the  disease  in  the  young  and  adult.  The 
post-mortem  examination  showed  that  the  young  animal 
was  much  less  severely  affected  than  the  old  one  ;  there 
was  one  minute  ulcer  in  the  ileum,  the  mesenteric  glands 
were  enlarged,  caseous  and  softened,  the  spleen  contained 
a  thin-walled  abscess,  the  liver  a  caseous  nodule,  the  lung 
a  small  tubercle  and  a  bronchial  gland  a  doubtful  focus. 

Of  the  two  baboons  which  received  1,000,000  tubercle 
bacilli  the  younger  was  killed  when  moribund  96  days 
after  feeding;  the  post-mortem  oxam'nition  showed 
in  the  ileum  a  primary  tuberculous  ulcer,  £  in.  by  }  in. 
along  the  convexity  and  secondary  tuberculous  ulceration 


*  Special  precautions  have  been  taken  in  these,  and  all 
other  feeding  experiment*,  to  guard  against  the  possibility 
of  animals  becoming  tuberculous  through  inhalation  of 
infected  dufrt. 


along  the  line  of  attachment  of  the  thickened  and  infil- 
trated mesentery,  great  enlargement,  caseation,  and 
softening  of  the  mesenteric  glands,  tuberculosis  of  the 
omentum,  peritoneum,  and  thoracic  glands,  and  numerous 
nodules  in  the  lungs,  liver,  and  spleen. 

The  adult  animal  (No.  8)  was  killed  when  ill  97  days- 
after  she  was  fed,  and  showed  ulceration  and  caseation 
of  both  tonsils,  enlargement  and  caseation  of  the  cervical 
and  pharyngeal  glands,  and  severe  general  tuberculosis  ; 
the  intestines  and  mesenteric  glands  were  not  affected. 
The  peritoneum  was  tuberculous,  infection  taking  place 
apparently  from  the  spleen. 

In  the  latter  two  baboons  there  was  very  little  difference 
in  the  extent  of  distribution  of  the  tuberculosis,  but  it 
was  observed  that  the  nodules  in  the  spleen,  and  some 
of  the  nodules  in  the  liver  and  omentum  were  larger 
and  more  advanced  in  caseation  in  the  old  animal  than 
those  in  the  corresponding  organs  of  the  young  one. 

PIGS. 

Six  of  the  pigs,  three  young  and  three  adult,  were 
killed  in  periods  varying  from  38  to  46  ("ays  and  six  in 
periods  varying  from  103  to  1 17  days  ;  two  of  the  pigs  in  each 
series,  one  young  and  one  adult,  had  each  received 
1,000,000,   two  5,000,000  and  two   10,000,000. 

All  the  pigs  became  tuberculous.  The  extent  and 
severity  of  the  disease  being  greater  in  the  young  pigs- 
than  in  the  older  ones,  and  greater  in  the  pigs  that  lived 
the  longest  and  in  those  that  received  the  larger  doses. 

The  intestines  showed  definite  lesions  in  three  only 
out  of  the  twelve  animals  fed  ;  in  a  fourth  there  was  a 
doubtful  ulcer  ;  the  intestinal  lesions  were  few  in  number 
and  inconspicuous,  appearing  in  the  form  of  one  or  two 
minute  erosions  of  the  mucous  membrane  without  defi- 
nite caseation  at  the  bases.  In  two  of  the  pigs  the  tonsils 
were  affected,  one  of  the  cases  being  in  an  animaljn 
which  the  intestines  were  not  involved. 

Eleven  of  the  animals  showed  disease  of  the  mesenteric 
glands,  the  remaining  one,  in  which  the  mesenteric  glands 
were  normal,  showing,  however,  tuberculosis  of  the  sub- 
maxillary and  colic  glands. 

The  submaxillary  and  pharyngeal  glands  were  tubercu- 
lous in  eight  cases,  and  in  six  of  these  the  tonsils  and 
pharynx  were  normal  ;  in  several  instances  the  sub- 
maxillary glands  attained  a  large  size  and  were  more 
extensively  tuberculous  than  the  mesenteric  glands. 

From  the  glands  in  connection  with  the  alimentary 
tract  tubercle  bacilli  in  the  young  pig  appear  to  be  quickly 
disseminated  into  the  lungs  and  liver  ;  in  the  three  young 
animals  killed  a  short  time  after  inoculation  there  was 
a  distinct  relationship  between  the  number  of  tubercles 
in  these  organs  and  the  number  of  bacilli  ingested. 

The  spleen  in  five  out  of  the  six  adult  pigs  was  normal; 
and  in  the  majority  of  the  young  animals  was  only  slightly 
affected. 

The  kidneys  showed  doubtful  lesions  in  three  cases. 

The  portal  and  bronchial  glands,  as  shown  by  these 
experiments,  become  tuberculous  after  the  liver  and 
lungs. 

The  serous  surfaces  are  apparently  not  affected  until 
late  in  the  disease,  the  right  side  of  the  diaphragm  in 
contact  with  the  liver  showing  nodular  tuberculosis 
before  the  omentum  or  pleura. 

CALVES. 

Of  the  two  calves  which  received  the  smallest  dose, 
one,  No.  150,  showed  after  64  days  extensive  tuberculosis 
of  one  pharyngeal  gland  and  no  sign  of  disease  elsewhere; 
the  ollur  showed  two  nodules  in  the  small  intestine  and 
one  in  the  large  and  two  ileo-colie  glands  were  tubercu- 
lous ;  in  the  latter  calf,  killed  98  days  after  the  experi- 
ment began,  the  tuberculosis  had  spread  to  the  thorax, 
a  few  gritty  tubercles  being  found  in  the  dorsal  medias- 
tinal glands  (the  nodules  in  the  lung  of  this  animal  were 
not  tuberculous). 

The  four  calves  which  receive!  the  larger  doses 
(5,(1(111.000  and  10,000,000)  were  more  severely  affected 
than   those  which   had    1,000,000;    there  were 'numerous 
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and  widespread  lesions  in  the  small  intestines  and  well- 
marked  tuberculosis  of  the  mesenteric  glands  ;  the  ileo- 
colic glands  were  affected  in  every  case,  but  not  to  the 
same  extent  as  the  mesenteric,  and  a  few  colic  glands  in 
three  cases  showed  slight  tuberculosis. 

Three  of  these  calves  were  killed  36  days  after  feeding, 
and  so  there  was  little  disease  to  be  seen  beyond  the 
nearest  glands ;  in  one,  a  gluteal  gland  contained  a 
nodule,  and  in  another  the  spleen  and  the  long  caudal 
mediastinal  gland,  although  not  obviously  tuberculous, 
were  able   to  infect  guinea-pigs. 

The  fourth  calf  (No.  152)  was  killed  96  days  after  it 
was  fed,  and  it  was  surprising  to  what  a  slight  extent 
the  disease  had  spread  in  that  time,  a  few  caseous  foci  only 
being  seen  in  the  coeliac  glands  and  one  tubercle  in  the 
liver  and  one  in  a  portal  gland. 

COURSE    OF    INFECTION. 

Out  of  twenty-three  animals  (one  of  the  baboons  is 
eliminated  on  account  of  the  presence  of  natural  tubercu- 
losis) the  tonsils  were  affected  in  three  instances — twice 


in  the  pig  and  once  in  the  baboon.  The  small  intestines 
showed  definite  lesions  in  twelve  cases,  five  l»inu'  in 
calves,  four  in  baboons  and  three  in  pigs  (in  a  fourth  pig 
there  was  a  doubtful  erosion). 

In  all  the  animals  the  glands  in  connection  with   thi 
alimentary  tract  were  tuberculous;    in  one   of    thi 
calves  and  in  seven  of  the  twelve  pigs  these  glands  wen 
affected  without  evident  disease  of  the  alimentary  mucous 
membrane  ;    in  every  baboon  there  was  a  lesion  at  the 
site  of  entry  of  the  bacillus. 

The  early  appearance  of  lesions  in  the  lungs  and  liver 
of  young  pigs  fed  with  tuberculous  materia',  and  the 
numerical  relationship  of  the  lesions  with  the  numbi  i 
of  bacilli  ingested,  indicato  that  tubercle  bacilli  can  pas.< 
through  the  mucous  membrane  of  the  alimentary  tract 
and  glands  in  connection  with  it  and  primarily  infect 
distant  organs. 

The  experiments  with  the  pigs  have  clearly  shown  that 
in  these  animals  the  bronchial  and  portal  glands  became 
infected  after  the  lungs  and  liver  ;  in  the  calf  the  medias- 
tinal glands  may  be  tuberculous  without  evident  disease 
in  the  lungs. 
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DETAILED  DESCRIPTION  OF   EXPERIMENTS. 


CALF  156. 


Age— 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  G4. 

Date— January  loth,  1901. 

Amount  of  Milk— 27-94  cc. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  20th,  1904. 

Duration  of  Experiment— 36  days. 


Clinical  History. 

The  cilf  remained  in  good  he.ilth  throughout  the 
experiment. 

Temperature. 

Xo  marked  rise.  Highest  temperature,  39*8°  0.  on 
twenty-fourth  day. 

Weights. 

cwt.  qr.  lbs. 

January  19th,  1901    -         -         -       1  0  14 

February  16th,  1904  -         -  1  1  15 

Gain  in  weight. — 1  qr.  1  lb. 
Average  weekly  increase. — 7 '25  lbs. 

Tuberculin   Test. 

February  19th,  1904.  31  days  after  the  experiment 
began.     Positive.     Rise  of  temperature  1*70  0. 

POST-MORTEM   EXAMINATION. 

Tongue,  Pharynx. — Normal. 

Tonsils. — Slightly   congested.     Otherwise    normal. 

Retropharyngeal  Lymphatic  Glands.  Submaxillary  Lym- 
phatic Glands,  Subparotid  Lymphatic  Glands. — Were  free 
from  visible  tubercle. 

Cervical   Glands.    Oesophageal   Glands. — Normal. 

Abdomen : 

Omentum,  Peritoneum. — Showed  no  evidence  of 
tuberculosis. 

Intestines. — The  mucous  membrane  throughout 
the  whole  length  of  the  small  and  large  intestines 
was  dotted  with  closely  set  petechial  points  of 
haemorrhage;  that  in  the  colon  also  showed  a  large 
i  >at  eh  of  congestion. 

Small  Intestines. — The  interior  of  the  small  intes- 
tines  showed  a  number  of  nodules,  from  3  to  10  mm. 
.across,  the  majority  oi  which  were  ulcerated  ;  these 
were  more  abundant  in  the  duodenum  and  the 
jejunum  than  in  the  ileum,  and  occurred  in  the 
first  part  in  almost  every  successive  patch,  and 
several  were  seen  in  the  mucous  membrane  ;  in  the 
ileum  only  here  and  there  was  the  mucous  membrane 
of  a  Peyer's  patch  affected,  the  long  terminal  Peyer's 
patch,  although  slightly  swollen,  showed  no  sign  of 
ulceration  or  tuberculous  deposit.  From  eighteen  to 
twenty  nodules  were  counted  j  live  of  these  were 
Submucous  ;  ten  occurred  in  five  out  of  the  first  six 
|>  itches. 

The  nodules  were  hypenemic  and  slightly  raised 
above  the  surface;  most  of  them  showed  a  minute 
central   ulcer  exposing  a  caseous  central  part,  hut   in 

reral   the  destruction   of   the   mucous  membrane 

was  more  complete,  and  irregular  ulcers,  up  to  6  mm. 
Ill  diameter,  were  formed,  the  edges  and  base  of  which 
were  caseous.  There  were  no  subperitoneal  tubercles, 
but   the  thickened  bases  here  and  there  formed  dis- 


tinct elevations  on  the  serous  surface.  Two  Peyer's 
patches  showed,  in  addition  to  nodules,  very  numer- 
ous minute  yellow  foci. 

Large  Lntestine. — There  was  no  ulceration  or  sign 
of  tuberculosis  in  the  caecum,  colon  or  rectum. 
Glands : 

As  a  result,  probably,  of  the  inoculation  of  tubercu- 
lin on  the  preceding  day,  all  the  abdominal  lymph 
glands  were  greatly  enlarged,  haemorrhagic  and 
cedematous.  Many  glands,  not  ordinarily  visible, 
on  the  surface  of  the  stomach  and  in  the  mesocolon, 
stood  out  as  conspicuous  dark  red  objects. 

There  was  an  excess  of  fluid  in  the  peritoneal 
cavity,  ana  the  serous  surface  of  the  small  intestines 
was  hyperaemic. 

A  gland  lying  on  the  mesenteric  artery,  near  the 
pancreas,  was  indurated  and  showed  a  few  caseous 
foci. 

Gastric  Glands. — A  gland  on  the  surface  of  the 
rumen,  the  size  of  a  broad  bean,  was  indurated  and 
thickly  beset  with  caseous  foci. 

Other  gastric  glands  were  free  from  tubercle. 

Mesenteric  Glands. — When  removed  from  the 
intestines,  the  glands  in  the  fore  part  of  the  mesentery 
were  seen  to  be  more  extensively  involved  than 
those  in  any  other  part.  The  first  seven  glands  were 
much  enlarged  (the  largest  2  in.  by  1}  in.  by  f  in.) 
and  uniformly  hardened  ;  the  remaining  glands 
with  one  exception,  showed  in  some  parts  of  their 
cortices  nodular  enlargements,  up  to  1*5  cm.  or 
more  in  diameter.  Fourteen  or  fifteen  of  such 
nodules  were  counted. 

On  section  the  glands  and  nodules  showed  moder- 
ately well  advanced  caseation,  but  there  was  still 
a  fair  amount  of  grey  translucent  tissue  ;  the  caseous 
areas  were  firm,  greyish  white,  and  very  congested. 

Ileo-Ca,cal  Glands. — A  large  ileo-caecal  gland  con- 
tained a  caseous  nodule  1  cm.  in  diameter. 

An  ileo-colic  gland  showed  a  translucent  tubercle, 
the  size  of  a  pin's  head. 

Other  glands  round  the  termination  of  the  ileum 
were  unaffected. 


Colic  Glands,  Rectal  Glands. 
tuberculosis. 


Were  all  free  from 


Coeliac  Glands. — Were  unaffected. 

Spleen.  (10  ozs.)  Liver,  Gall  Bladder,  Portal 
Glands, Kidneys. — Showed  no  visible  tubercles. 

Siijtrarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium.  Pleura,  Diaphragm. — Normal. 

Lungs. — Tiie  lung-!  showed  throughout  numerous 
petechia!  haemorrhages,  and  on  the  surface  several 
ecchymotic  patches;    no  tubercles   ware  seen. 

Thoracic  Glands. — The  bronchial  glands  and  the 
glands  in  the  dorsal  mediastinum  were  slightly 
enlarged,  (edematous  and  haemorrhagic. 
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The  following  glands  were  unaffected : — 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacro-iliac,  Lumbar,  Prescapular,  Prepectoral,  Axillary. 

At  the  seat  of  inoculation  of  tuberculin  (thirty  hours 
previously)  on  the  left  side  there  was  a  prominent  cedema- 
tous  swelling,  7  in.  by  5  in.  by  2  in.,  involving  subcutaneous 
tissues,  muscles  and  deep  areolar  tissues. 

Left  Prescapular  Gland. — Measured  1£  in.  by  1  in.  by 
\  in.,  and  on  section  was  very  cedematous  and  haemorrhagic. 

Right  Prescapular  Gland. — \\  in.  by  £  in.  by  \  in.,  was 
cedematous.  and  showed  a  few  petechial  points. 

Testicles,  Larynx,  Trachea. — Normal. 


Microscopical  Examination. 

Smears  from  : 

Intestinal  Ulcers  : 

(a)  Pus    from    Centre    of    Ulcer. — Numerous 
tubercle  bacilli. 

(6)  Caseous  Margin(two  films  exam  nil). — A 
few  tubercle  bacilli. 


)    Tuber 
-i/    f        nun 


Gland  on  Mesenteric  Artery  )  numerous. 
Mesenteric  Gland. — A  few  tubercle  bacilli. 
Ileo-Caecal  Gland. — No  tubercle  bacilli. 


GUINEA-PIGS    INOCULATED. 
All    Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

852 
853 
854 
855 

130 
150 
110 
190 

E.  of  Spleen 

E.  of  Mediastinal  Gland 

E.  of  Mesenteric  Gland 

E.  of  Intestine 

Killed  58  days 
Killed  58  days 
Died  34  days 
Died  27  days 

Healthy. 

Healthy. 

General  Tuberculosis. 

General  Tuberculosis. 

CALF   146. 


Age— 2  months. 

Fad — Once  with  the  tuberculous  milk  of  Cow  64. 

Date— January  12th,  1904. 

Amount  of  Milk — 315*2  cc. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  17th,  1904. 

Duration  of  Experiment— 36  days. 

Clinical  History. 

The  animal  showed  no  signs  of  ill-health  during  the 
experiment. 

Temperature. 

The  temperature  rose  on  the  22nd  day,  and  was  high  for 
3  or  4  days  (highest  40'2°  C.) ;  subsequently  it  was  normal. 

Weights. 

January  19th,  1904 
February  16th,   1904       - 

Gain  in  weight. — 1  qr. 
Average  weekly  gain. — 7  lbs. 

Tuberculin  Test. 

February   16th,    1904.    35   days   after   the   experiment 
began.     Positive.     Rise  of  temperature  1 '5°  C. 

POST-MORTEM  EXAMINATION. 

Tongue,  Naso- Pharynx.— Normal. 

Tonsils. — Congested  ;  otherwise  normal. 

Post- Pharyngeal     Glands. — Edematous     and     slightly 
congested  ;  showed  no  macroscopic  evidence  of  tubercle. 

Submaxillary  Lymphatic  Glands,  Subparotid  Lymphatic 
Glands. — Normal. 

Cervical  Glands. — On  both  sides  normal. 

Oesophageal  Glands. — Normal. 


cwt. 

qrs. 

lbs 

1 

1 

0 

1 

2 

0 

Abdomen  : 

In  the  peritoneal  cavity  there  was  a  small  qutmtitv 
of  clear  yellow  fluid  (30  to  40  cc). 

The  parietal  peritoneum  was  normal. 

Omentum. — The  omentum  contained  very  little  fatr 
and  showed  no  visible  tubercles. 

The  blood  vessels  on  the  serous  surfaces  of  the 
small  intestines  were  markedly  dilated. 

Small  Intestine.— The  mucous  membrane  through- 
out the  whole  length  of  the  small  intestine  was 
congested;  the  congestion  was  chierlv  noticeable 
on  the  summits  of  the  valvulae  conniventes,  and  was 
greater  in  the  duodenum  and  jejunum  than  the 
ileum  ;  the  margins  of  all  the  Peyer's  patches  were 
raised  and  congested. 

In  the  first  five  feet  of  intestine  the  mucous  mem-  - 
brane  showed  two  minute  yellow  foci  (a  smear  from 
one  of  these  showed  tubercle  bacilli).  The  first 
Peyer's  patch,  seven  feet  from  the  pylorous,  con- 
tained four  yellow  foci,  one  the  size  of  a  pin's' head, 
the  others  just  visible  (two  of  these  foci  were  ex- 
amined ;    tubercle  bacilli  were  found  in  one  only). 

Following  this  there  were  five  patches;  two  of 
these  were  normal ;  three  each  contained  two  yellow 
foci  similar  to  the  above  (tubercle  bacilli  were 'found 
in  one  focus).  The  yellow  foci  were  softened,  and 
occurred  near  the  surface  of  the  patch. 

About  twenty-six  feet  from  the  pylorus  a  Peyer's. 
patch  showed  one  yellow  focus  and  a  minute  ulcer. 

From  this  point  onwards  all  the  Peyer's  patches, 
with  five  exceptions,  showed  small  ulcers;  the- 
ulcers  were  situated  in  the  centres  of  slightly  raided 
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indurated  rounded  areas  from  6  to  8  mm.  in  diameter  ; 
the  mucous  membrane  surrounding  the  ulcers  was 
deeply  congested.  The  ulcers  in  most  cases  were 
merely  minute  superficial  erosions  exposing  greenish 
white  necrotic  substance,  but  some,  and  these  in  the 
ileum,  were  circular,  2  to  3  mm.  in  diameter,  and 
involved  the  whole  thickness  of  the  patch  ;  the  latter 
were  filled  with  soft  j'ellow  pus. 

On  section  through  the  indurated  areas  the  lymphoid 
tissue  beneath  the  mucous  membrane  was  seen  to 
be  in  a  state  of  caseation. 

There  were  no  subperitoneal  tubercles  or  thickening 
of  the  muscle  wall,  but  the  serous  coat  opposite 
some  of  the  ulcers  was  slightly  roughened. 

Two  or  three  of  the  patches  in  the  ileum  showed 
in  the  neighbourhood  of  the  ulcers  numerous  discrete 
caseous  foci,  and  two  patches  each  contained  a 
caseous  nodule  which  had  not  ulcerated.  There 
were  altogether  twenty-four  nodules  that  had  ulcer- 
ated and  two  that  had  not,  besides  numerous  caseous 
foci ;  the  nodules  were  contained  in  fourteen  patches, 
the  long  terminal  one  containing  ten,  nine  close 
together  at  the  anterior  end,  and  one  three  inches 
from  the  ileo-caecal  valve ;  near  the  latter  there 
were  a  few  minute  yellow  foci. 

Large  Intestine. — The  mucous  membrane  of  the 
caecum  and  colon  was  congested ;  eighteen  inches 
from  the  ileo-caecal  valve  the  colon  showed  two 
nodules,  the  largest  about  the  size  of  a  pea,  con- 
taining soft  greenish  material  (no  tubercle  bacilli 
ivere  found — probably  parasitic). 

There  was  no  sign  of  ulceration  in  any  part  of  the 
large  intestine. 

Gastric  Glands. — All  the  gastric  glands  appeared 
enlarged :  on  section  they  were  cedematous,  but 
showed  no  tuberculosis. 

The  coeliac  glands,  and  glands  in  close  contact 
with  the  pancreas,  were  cedematous,  but  free 
from  visible  tubercle. 

Mesenteric  Glands. — With  the  exception  of  three 
glands  in  the  anterior  part  of  the  mesentery,  and 
two  a  little  further  along,  which  were  unaffected, 
.-all  the  mesenteric  glands  contained  in  their  cortices 
firm  rounded  nodules,  ranging  in  size  from  6  to  8  mm. 
up  to  1*5  cm.  in  diameter.  There  were  in  all  about 
twenty-four  nodules.  They  caused  on  one  side  of 
the  mesentery  marked  projections,  over  which  the 
serous  coat  was  very  congested.  When  cut  into, 
the  majority  of  the  nodules  were  seen  to  be  extensively 
caseated,  those  in  the  anterior  part  being  less  ad- 
vanced, and  showing  more  grey  translucent  tissue 
than  those  in  the  posterior  ;  the  caseous  areas  were 
not  softened  or  appreciably  calcareous.  The  large 
terminal  gland  of  the  series  contained  two  nodules 
and  several  scattered  foci. 

Ileo-colic  Glzr.ds. — A  large  gland  (1£  in.  by  f  in. 
by  \  in.)  in  contact  with  the  ileum,  2  or  3  in.  from 


the  ileo-caecal  valve,  was  thickly  beset  with  caseous 
foci ;  a  second  gland,  about  half  the  above  size, 
[  lying  on  the  opposite  side  of  the  ileum  at  its  junction 
with  the  caecum,  contained  a  moderate  number  of 
caseous  foci  in  the  cortex. 

Colic  Glands. — The  first  few  glands  in  connection 
Avith  the  colon  appeared  normal.  Eighteen  inches 
from  the  ileo-caecal  valve  there  was  a  gland  the  size 
of  a  large  pea,  which  was  tuberculous  throughout ; 
4£  ft.  onwards  a  colic  gland  showed  a  little  collec- 
tion of  caseous  foci  in  one  part  of  the  cortex  ; 
other  colic  glands  appeared  normal. 

Rectal   Glands. — Normal. 

Spleen,  Kidneys,  Suprarenal  Bodies,  Liver,  Gall 
Bladder,  Portal  Glands. — Everywhere  normal  in 
appearance. 

Lungs. — The  surfaces  of  both  lungs  Avere  spotted  all 
over  with  minute  petechial  haemorrhages  ;  similar  points 
were  seen  on  section  ;  there  were  no  visible  tubercles. 
The  anterior  lobe  of  the  right  lung  showed  some  small 
patches  of  collapse. 

Mediastinal  Glands  and  Bronchial  Glands. — Were  inten- 
sely congested  and  cedematous,  but  showed  no  sign  of 
tuberculosis. 

The  left  bronchial  gland  was  much  more  ce  lematous 
than  the  right. 

Peribronchial  Glands,  Ventral  Mediastinal  Glands,  Verte- 
bral Glands,  Visceral  Pleura,  Parietal  Pleura,  Heart, 
Pericardium. — Normal. 

The  following  glands  showed  no  evidence  of  tuber- 
culosis : — 

Ischialic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacro-iliac,  Lumbar,  Axillary,  Prepectoral,  Prescapular . 

At  the  seat  of  inoculation  of  tuberculin  (eighteen  hours 
previously)  there  was  a  prominent  swelling,  5  in.  by  3  in. 
When  incised  it  was  seen  to  be  an  inch  and  a  half  thick, 
and  to  be  produced  by  an  cedematous  infiltration  of  the 
subcutaneous  tissues,  muscles  and  deep  areolar  tissues. 

Left  Prescapulir  Gland. — Measured  2  in.  by  1  in.  by 
(nearly  1  in.)  and  was  on  section  cedematous  and  haemorr- 
hagic. 

Right  Prescapular. — 2  in.  by  1  in.  by  \  in. — Normal. 

Larynx,  Trachea,  Thyroid,  Thymus,  Testicles. — Normal. 

Microscopical  Examination. 
Smears  from  : 

Five  Foci  in  Duodenum. — Tubercle  bacilli  in  two. 

Two  Ulcerating  Intestine  Nodules. — Tubercle  bacii  i 
in  both. 

Mesenteric  Gland. — Tuberc'.e  bacilli  very  num.  r  jus. 
Colic  Gland. — Tubercle  bacilli  numerous. 
Gland  on  Pancreas. — No  tubercle  bacilli. 


GUINEA-PIGS    INOCULATED. 
All   Intraveritoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

170/ 

Material  Inoculated. 

Duration  of  Life. 

Result. 

841 

E.  of  Mesenteric  Gland 

Died  12  days 

Tuberculosis 

842 

ieo 

E.  of  Spleen 

Died  59  days 

General  Tuberculosis. 

843 

160 

E.  of  Mediastinal  Gland 

Died  62  days 

General  Tuberculosis. 

£44 

140 

E.  of  Intestine 

Died  12  days 

Tuberculosis. 

845 

110 

Peritoneal  Fluid 

Killed  84  days 

Healthy. 
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CALF  154. 


Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk — 55-88  cc. 

Number  of  tubercle  bacilli— 10,000,0)0. 

Killed— February  20th,  1904. 

Duration  of  Experiment — 36  days. 

Clinical  History. 

The   calf  remained  in  good  health  during  the  experi- 
ment. 

Temperature. 

Slight  rise  on  the  17th  day,  then  normal  ;   temperature 
again  raised  in  fourth  week,  reaching  40 '5°  Con  24th  day. 

Weights. 

cwt.  qrs.  lbs. 


January  19th,   1904 

-     1     0     24 

February  16th,   1904 

-     1     1     22 

Gain  in  weight. — 26  lbs. 

A  a  rage  gain  per  week. — 6 '5  lbs. 

Tuberculin  Test. 

February  19th,  1904.     35  days  after  experiment  began. 
Positive.     Rise   of   temperature,  2-4°  C. 

POST-MORTEM  EXAMINATION. 

Tongue,  Septum  Nasi,  Pharynx,  Tonsils. — Normal. 

Retro- Pharyngeal  Glands. — Edematous  ;   otherwise  nor- 
mal. 

Suit  mar  Mary  LympJiatic  Glands,  Subparotid  Lymphatic 
Glands,  Cervical  Glands,  Oesophageal  Glands. — Normal. 

Abdomen. — 

There  was  an  excess  of  fluid  in  the  peritoneal 
cavity  ;  the  serous  surface  of  the  small  intestine  was 
slightly  hyperaemic. 

Omentum. — The    omentum    showed    no    evidence 
if  tuberculosis. 

The  Parietal  Peritoneum  was  normal. 

Small  Intestine. — The  mucous  membrane  was 
slightly  congested.  One  foot  from  the  pylorus  the 
mucous  membrane  showed  a  flattened  caseous  nodule, 
in  the  centre  of  which  there  was  a  minute  ulcer  ; 
a  lymphatic  gland  inclose  proximity  was  tuberculous. 
Similar  nodules  were  scattered  throughout  the  whole 
length  <>f  the  small  intestine;  there  were  altogether 
twenty-eight  nodules,  eight  or  nine  of  which  occurred 
in  the  mucous  membrane,  the  rest  in  Peyer's  patches  ; 
all  except  three  were  ulcerated.  The  ulcers  were 
situated  in  the  centres  of  the  nodules,  and  were 
mostly  minute  erosions,  exposing  a  caseous  floor, 
but  one  or  two  in  the  ileum  were  moderately  large, 
had  irregular  margins,  and  were  filled  with  yellow 
pus.  The  nodules  were  slightly  raised  above  the 
surface,  and  were  congested  ;  they  varied  in  size 
from  3  or  4  up  to  6  mm.  in  diameter,  but  were  usually 
about  5  mm.  ;  they  were  more  numerous  in  the 
duodenum  than  in  the  jejunum  or  ileum.  Section 
Vhrough  a  nodule  showed  a  caseous  centre  ;  the  muscle 
vail  was  not  apparently  infiltrated,  and  there  were 
no  subperitoneal  tubercles,  but  the  site  of  a  nodule  was 
marked  on  the  external  surface  of  the  gut  by  a  reddish 
discolouration. 

Two  or  tlnce  of  the  affected  Peyer's  patches  showed 
■  iscnus  fo  i,  as  well  as  nodules;  others  caseous 
foci  only.  Tnirteen  patches  were  affected;  twenty 
tppeared  normal  ;  the  long  patch  in  the  ileum  showed 
one  large  irregular  ulcer  and  three  small  ones  at  the 
anterior  end.  Two  or  three  inches  from  the  ileo- 
c;e  :al  valve  there  was  a  small  ulcer  in  the  mucous 
membrane. 

je  Intestine. — In  the  upper  part  of  the  colon 
there  were  two  slightly  raised  congested  nodules, 
one  8  mm.,  the  other  5  mm.  in  diameter  ;    both  were 


ulcerated,  the  ulcers  being  filled  with  yellowish  pus. 
On  section  the  nodules  were  caseous  in  the  centre. 
A  little  distance  from  the  large  nodule  there  was  a 
subperitoneal  tubercle,  the  size  of  a  mustard  seed. 

A  small  nodule  with  a  minute  ulcer  was  seen  in 
the  caecum,  and  a  similar  one  in  the  colon  near  the 
ileo-caecal  valve. 

Lymphatic  Glands.— All  the  abdominal  lymph 
glands,  apart  from  those  obviously  tuberculous,  were 
enlarged  and  cedematous. 

The  gastric  glands  and  cceliac  glands  showed  no 
sign  of  tubercle. 

A  gland  lying  along  the  mesenteric  artery  near 
the  pancreas  showed  a  number  of  caseous  foci  in 
the  cortex  (a  smear  showed  tubercle  bacilli). 

One  of  the  series  of  small  glands  in  connection 
Avith  the  first  few  feet  of  the  duodenum  was  tuber- 
culous throughout  (see  duodenum). 

Mesenteric  Glands. — The  mesentery,  when  separ- 
ated from  the  intestines,  had  at  the  anterior  end 
two  large  indurated  glands,  which  on  section  showed 
throughout  a  network  of  firm  caseous  tissue  in  a 
greyish  translucent  matrix.  (These  glands  lay 
between  the  duodenum  and  large  intestine.) 

The  above  were  followed  by  t.vo  small  glands, 
one  of  which  contained  a  few  caseous  foci. 

From  this  point  the  great  majority  of  the  mesen- 
teric glands  showed  in  some  part  of  their  substance 
hard  nodular  enlargements,  over  which  the  mesentery 
was  congested.  Twenty-four  to  twenty-six  nodules, 
were  counted.  They  ranged  in  size  from  5  mm.  in 
diameter  to  2  cm.  by  1  cm.,  but  were  generally  about 
1  cm.  across  ;  they  were  situated  in  the  cortex,  were 
irregular  in  outline  and  not  definitely  circumscribed  ; 
the  cut  surface  showed  grey  translucent  tissue 
closely  beset  with  caseous  foci,  which  in  some  of  the 
nodules  were  confluent.  The  no-Jules  were  rather 
more  numerous  in  the  anterior  than  the  posterior 
half  of  the  mesentery.  Besides  the  nodules  a  few 
of  the  glands  contained  caseous  foci. 

The  large  terminal  gland  contained  two  nodule> 
5  mm.  in  diameter,  and  several  yellow  foci. 

Ileo-colic  Glands. — A  large  gland  closely  applied 
to  the  ileum,  near  the  ileo-coecal  valve,  showed 
two  caseous  masses,  each  about  1  cm.  in 
diameter,  and  numerous  foci  ;  a  small  gland 
near  this  in  the  meso-caesum  was  closely  beset  with 
caseous  foci.  Four  glands,  ranging  in  size  from  a 
kidney  to  a  broad-bean,  in  the  upper  part  of  the 
meso-colon,  were  affected  ;  one  contained  several 
translucent  points ;  the  others  small  caseating 
masses  and  caseous  foci. 

Colic  Glmds. — A  colic  gland  two  feet  from  the 
csecal  valve  showed  numerous  caseous  foci ;  three 
mid-colic  glands  contained  caseating  nodules. 

Other  colic  glands  and  the  rectal  glands  were 
unaffected. 

Spleen. — 9  ozs.  Showed  no  naked  eye  evidence 
of  tuberculosis. 

Kidneys,  Suprarenal  Bodies,  Liver,  Gall  Bladder, 
Hepatic  Lymphatic  Glands. — Showed  no  naked  eye 
evidence  of  tuberculosis. 

Thorax : 

Lungs. — The  lungs  w  re  speckled  all  over  with 
numbers  of  hemorrhagic  points ;  many  lobules 
were  mapped  out  by  effusions  of  blood  in  the  inter- 
lobular septa  ;  on  the  surface  and  on  section  there 
were   no   visible  tubercles. 

3  S   - 
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Thoracic  Glands. — The  mediastinal  and  bronchial 
glands  were  hemorrhagic  (dark  red  throughout)  and 
oedeinatous ;     they  showed  no  sign  of  tuberculosis. 

Heart,  Pericardium,  Pleura. — Normal. 
Lymphatic   Glands : 

Right  Gluteal. — Showed  in  the  cortex  a  caseous 
nodule  3  or  4  mm  in  diameter.  (Numerous  tubercle 
bacilli  were  found.) 

The    following    glands    were    free    from    visible 
tubercles  : — 

Ischiatic,  Left  Gluteal,  Popliteal,  Precrural,  Pudic, 
Iliac,  Sacro-iliac,  Lumbar,  Prescapidar,  Prepectoral, 
Axillary. 

At  the  seat  of  inoculation  of  tuberculin  (26  hours 
previously)  on  the  left  side  of  the  neck  there  was  an 
cedematous  swelling  5  in.  by  4  in.  by  1  in. 

Left  Prescapular. — 1J  in.  by  1J  in.  by  (over)  £  in. 
On  section  cedematous  and  intensely  hemorrhagic. 


Right  Prescapular. — 1£  in.  by  £  in.  by  £  in.  Normal 
on  section. 

Larynx,  Trachea,  Thyroid,  Thymus,  Testicles. — Normal. 


Microscopical  Examination  (Smear  preparations). 

Mesenteric  Gland  \ 

The   Gland  Lying   on  the  J- Tubercle  bacilli  found. 
Mesenteric  Artery  J 

Mediastinal  Gland,  1 

Intestinal  Nodule  (Emulsion  rNo  tubercle  bacilli. 
for  G.  P.'s.)  J 

Intestinal    Nodule   from  Mucous  Membrane. — One 
(?)   tubercle   bacillus  seen. 

Small  Ulcer  in  C cecum, 
Ulcerated  Nodule  in  Colon, 

Colic  Gland. — No  tubercle  bacilli. 

Gluteal  Gland. — Numerous  tubercle  bacilli. 


,) 


Tubercle  bacilli  found. 


GUINEA-PIGS    INOCULATED. 
All  Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

848 

140 

E.  of  Spleen 

Killed  58  days 

Healthy. 

849 

130 

E.  of  Mesenteric  Gland 

Died  20  days 

General  Tuberculosis. 

850 

135 

E.  of  Mediastinal  Gland 

Killed  58  days 

Healthy. 

851 

100 

E.  of  Intestine 

Died  3  days 

No  macroscopic  evidence  of 
tuberculosis;  scraping  from 
peritoneum  showed  tuber- 
cle bacilli. 

CALF  150. 


Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk— 5-58  c.c 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— March  19th,  1905. 

Duration  of  Experiment— 64  days. 

Clinical  History. 

"There  were  no  signs  of  illness  during  the  experiment. 

Temperature. 

The  temperature  rose  to  40-9°  C.  on  11th  day  after  the 
experiment  began,  but  quickly  fell,  and  with  the  exception 
of  a  second  temporary  rise  to  39-9°C.  on  March  7th 
remained  normal  till  death. 

"*•  Weights. 

January  19th,  1904 

March  3rd,  1904 
Gain  in  weight. — 1  qr.  25  lbs. 
Rale  of  gain  per  week. — 6*  62  lbs. 

Tuberculin  Test. 
March  14th,  1904.     59  days  after  the  experiment  began. 
Positive.     Rise  of  temperature  1-9°  C. 

POST  MORTEM  EXAMINATION. 

Condition. — Good. 

Tongue,  Pharynx,  Palate,  Tonsils. — Normal. 
Pharyngeal  Lymphatic  Glands. — On  the  left  side  one 
gland  was  much  enlarged,  measuring  about  2  in.  by  \\  in. 


cwt.  qrs.   lbs. 
1       0        0 
1       1      25 


by  lin.  On  section  its  tissue  was  found  to  be  grey,  but 
closely  beset  with  yellow  streaks  and  points  of  caseation. 

Several  other  pharyngeal  glands  on  this  side  were  a  little 
larger  than  the  opposite  ones,  but  otherwise  appeared 
normal. 

Glands  on  the  right  side  normal. 

Parotideal  Lymphatic  Glands,  Small  Intestine,  Large 
Intestine,  Mesenteric  Glands. — Normal. 

Ileo-Colic  Glands. — Three  ileo-colic  glands  were  some- 
what enlarged ;    on  section  they  were   normal. 

Pleura. — Normal. 

Lungs. — Save  that  a  few  lobules  were  collapsed,  the 
lungs  were  normal. 

Heart. — Normal. 

Pericardium. — Contained  about  10  c.c.  of  clear  fluid. 

Thoracic  Lymphatic  Glands. — Normal. 

Omentum  and  Peritoneum. — Peritoneal  cavity  contained 
about  3  c.c.  of  clear  fluid. 

Liver.—  Normal,  with  the  exception  of  one  speck,  just 
macroscopic,  under  the  capsule.  (C.G.P.  No  tubercle 
bacilli.) 

Hepatic  Lympliatic  Glands,  Spleen,  Kidneys. — Normal. 
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Various  Lymphatic  Glands  : 

Bight   Prescapular. — Normal. 

Left  Prescapular. — Was  double  the  normal  size 
and  was  distinctly  eedematous.  (Recent  tuberculin 
inoculation  on  this  side.) 


Axillary,  Superficial  Inguinal,  Popliteal,  Precrural, 
Ischiatic,    Lumbar,  Iliac. — Normal. 

Microscopical  Examination. 

Mesenteric  Gland.   )  XT     ,    ,       ,    ,      .... 
0      ,    ,         T.  'No  tubercle  bacilli. 

Speck  from  Liver    \ 


GUINEA-PIGS    INOCULATED. 

Guinea-Pig  890  was  Inoculated  Subcutaneously. 

Other  Guinea-Pigs  were  Inoculated  Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

J  Jesuit. 

888 
889 
890 
891 

892 

200 
150 
180 
230 

220 

Peritoneal  Fluid 

Emulsion  of  Spleen 

E.  of  Colic  Gland 

E.  of  Colic  Gland 

E.  of  Left  Posterior 
Pharyngeal  Gland 

Killed  69  days 
Died  2  days 

L      Killed  69  days 
V        Died  35  days 

Healthy. 
Acute  infection. 

Healthy. 

General  Tuberculosis. 

CALF  148. 


Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk— 5-58  c.c. 

Number  of  tubercle  bacilli— 1,000,000, 

Killed— April  22nd,  1904. 

Duration  of  Experiment— 98  days. 

Clinical  History. 
There  were  no  signs  of  ill -health  during  the  experiment. 

Temperature. 
Fairly  uniform  throughout,  never  rising  above  39*6°C. 

Weights. 


cwt.  qrs.     lbs. 

1  2        4 

2  2       17 


January  19th,   1904       - 
April  19th,   1904 

Gain  in  Weight. — 1  cwt.  13  lbs. 

Average  weekly  increase. — 9 "61  lbs. 

Tuberculin  Test. 

April  15th,  1904.  91  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  1  ■  8°C. 

POST-MORTEM   EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  retropharyngeal  Lymphatic  Glands,  Subparotid 
Lymphatic  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,    Peritoneum. — Normal. 

Small  Intestine. — About  the  middle  of  the  jejunum 
a  Peyer's  patch  contained  a  firm  spherical  nodule,  the 
size  of  a  large  pea  ;  on  section  it  was  composed  of  grey 
translucent  tissue  resembling  gland  tissue  ;  in  the 
centre  there  was  a  minute  yellow  point ;  the  mucous 
membrane  over  the  nodule  was  intact. 

In  the  early  part  of  the  ileum  there  was  a  similar 
but  smaller  submucous  nodule. 

The  long  terminal  patch  was  normal. 

All  the  Peyer's  patches  were  somewhat  swollen. 


Large  Intestine. — In  the  colon,  a  few  inches  from 
the  valve,  there  was  a  submucous  nodule,  the  size 
of  a  split  pea,  containing  yellow,  softened,  gritty 
foci ;  the  mucous  membrane  over  it  was  slightly 
congested,  but  not  ulcerated.  Elsewhere  the  large 
intestine  was  normal. 

Lymphatic  Glands  : 

The  gastric,  c celiac,  and  pancreatic  glands  were 
normal. 

All  the  mesenteric  glands  were  normal. 

Ueo-ccecal  gland  normal. 

In  the  angle  between  the  ileum  and  the  colon 
there  was  a  group  of  four  glands  ;  one  was  greatly 
enlarged,  measuring  2  in.  by  H  in.  by  1J  in.,  and  was 
practically  caseo -calcareous  throughout ;  a  second 
showed  a  number  of  yellow  gritty  foci  in  the  cortex  ; 
the  other  two  were  normal. 

The  glands  between  the  folds  of  the  large  intestine, 
and  the  rectal  glands,  were  congested  and  larger 
than  normal,  but  showed  no  evidence  of  tubercle. 

Spleen. — 18  ozs.     Normal. 

Liver. — Normal  on  the  surface  and  on  section. 

Portal  Glands,  Kidneys,  Suprarenal  Bodies.— 
Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs.— In  the  middle  of  the  thin  sternal  border  of 
the  right  cephalic  lobe  there  was  a  group  of  twelve  to 
fifteen  nodules,  ranging  in  size  from  2  to  5  mm.  in 
diameter  ;  they  were  all  arranged  closely  together 
(except  one  which  was  a  little  distance  apart) ;  some 
formed  projections  beneath  the  pleura  on  the  external, 
others  on  the  internal  surface.  On  section  they  had 
a  homogeneous  grey  translucent    appearance,    and 
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showed  no  sign  of    caseation    or  calcification  (they 
were  not  apparently  of  a  tuberculous  nature).     There 
was  a  large  patch  of  collapse  in  the  right  middle 
lobe,  and  several  smaller  ones  in  the  cephalic  lobes, 
with  these  exceptions  the  rest  of  the  lung  was  normal. 

Thoracic   Glands — The   caudal    mediastinal  gland 
showed  a  minute  gritty  yellow  focus  in  the  cortex. 

The  gland  anterior  to  this  contained  two  nodules 
2  mm.  in  diameter,  yellow  and  gritty  in  the  centre. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 

Pleura :  The   pleura  and  pleural  surface  of    the 
diaphragm  were  normal.  '  — 

The  subcutaneous  tissues  at  the  site  of  inoculation 
of  tuberculin  on  the  right  side  of  the  neck  were 
slightly  cedematous  and  congested. 


Right  Presca pular  Gland. — Measured  2\  in.  by  1^  in. 
by  |  in.,  and  on  section  was  very  cedematous  and 
slightly  congested. 

Left  Prescaptdar  Gland. — Measured  2  in.  by  J  in. 
by  |  in.,  and  was  slightly  cedematous. 

With  the  exception  that  several  glands  were  juicier 
than  usual,  all  the  lymphatic  glands  not  mentioned 
above  were  normal. 

M icroscopical  Examination. 
Smears  from  : 

Ileo-Colic  Gland  (Emulsion). — Tubercle  bacilli. 
Mediastinal  Gland. — One  tubercle  bacilli. 


Intestinal  Nodule  (small)  -   ") 


Nodule  in  Colon 
Lung 


No  tubercle  bacilli 


GUINEA-PIGS    INOCULATED. 
Guinea-Pig  961  was  Inoculated  Intraperitoneally,  the  Rest  Subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Materials  Inoculated. 

Duration  of  Life. 
Killed  49  days 

Result. 

957 

250 

Peritoneal  Fluid 

Healthy. 

958 

250 

E.  of  Spleen 

Killed  49  days 

Healthy. 

959 

200 

E.  of  Lung 

Killed  49  days 

Healthy. 

960 
961 

200         "I 

220         J 

E.  of  Ileo-Colic  Gland 

r  Died  9  days 
l  Died  26  days 

No  Tuberculosis  (acute 

infection  ) 
General  Tuberculosis. 

CALF   152. 


Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk— 55-88  6.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— April  20th,  1904. 

Duration  of  Experiment— 96  days. 

Clinical  History. 

There  were  no  signs  of  ill  health  during  the  experiment. 

Temperature. 

The  temperature  during  the  first  7  weeks,  with  the 
exception  of  a  slight  rise  on  the  8th  day  (to  39-6°C.)  and 
one  on  the  41st  day  (to  39-8°C),  varied  between  38-5° 
and  39-4°C.  :  on  the  52nd  day  there  was  a  sharp  rise 
to  40  5°C.  :  subsequently  the  temperature  remained 
normal  throughout. 


cwt.  qrs.  lbs. 

1  1     10 

2  0     22 


Weights. 

January,  19th,  1904 
April  19th,  1904     - 

Gain  in  weight. — 3  qrs.  12  lbs. 

Average  weekly  increase. — 7  -'58   lbs. 

Tuberculin  Test. 

April    15th. — 91    days    after    the    experiment    began. 
Positive.     Rise  of  temperature  1'3'"C. 

POST-MORTEM   EXAMINATION.' 

Garca  is.     In  fair  condition. 

To    .",  Tort  Us,  a  >'/  Pharynx.    -Normal. 

Retropharyngeal,  Submaxillary,  and  Parotid  Lymphatic 

ds.     Normal. 
Cervical  Glands.    Normal. 


Abdomen  : 

There  was  a  small  amount  of  serous  fluid  in  the 
peritoneal  cavity. 

The  omentum  and  parietal  peritoneum  were  norma!. 

A  gland  in  the  middle  of  the  omentum,  the  size 
of  a  pea,  contained  a  caseo-calcareous  nodub  2  mm. 
in  diameter. 

The  surface  of  the  stomach  and  the  gastric  glands 
were  normal. 

Small  Intestine.— -The  first  fifteen  feet  of  the  small 
intestines  were  healthy.  Six  Peyer's  patches  in  the 
next  twenty-five  to  thirty  feet  showed  yellow 
softened  foci,  one  patch  containing  four,  the  others 
one  and  two.  In  the  rest  of  the  intestine  there  were 
altogether  twenty-three  nodules  ranging  in  size  from  5 
to  8  mm.  in  diameter,  besides  numerous  foci.  Seventeen 
of  the  nodules  occurred  in  Peyer's  patches ;  six 
were  submucous.  The  terminal  Peyer's  patch 
(9  ft.  in  length)  contained  twelve  nodules;  these 
occurred  principally  at  the  anterior  end.  The 
nodules  projected  slightly  above  the  surface,  and 
were  somewhat  Battened.     The  mucous  membrani 

er  the  majority  showed  a  minute  centra!  opening: 
in  others  there  was  a  slight  depression,  not  apparently 
involving  the  whole  thickness  of  the  membrane. 
On  section  the  nodules  wei  ous  in  the  cent  re, 

and    in    in  contained    calcareous    grains 

Three  of  the  nodules  were  made  up  of  an  aggrega- 
iii  ii  of  yellow  gritty  tubercles,  (  &ch  ihr  size  of  a  pin's 
head.     The  small  foci  all  occurred  in  Peyer's  patches  : 

any   were   on   the   surface   and  could   be   readily 
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picked  out  on  the  end  of  a  scalpel  from  a  cup-shaped 
depression  ;  others  were  more  deeply  placed  in  the 
substance  of  the  patch. 

The  serous  surface  of  the  intestine  was  normal. 

Large  Intestine. — Beneath  the  mucous  membrane 
of  the  caecum,  near  the  valve,  there  were  two  con- 
gested nodules,  the  size  of  a  No.  1  shot ;  one  showed 
on  section  caseous  foci  ;  the  other  was  caseous  and 
softened  ;  a  third  nodule,  some  distance  from  the 
above,  similar  in  size,  contained  grittv  foci. 

In  the  colon,  about  a  foot  from  the  valve,  there 
was  a  submucous  nodule  the  size  of  a  large  pea, 
filled  with  soft  caseo-pus  ;  near  this  there  were  two 
nodules,  half  the  size,  caseous  and  beginning  to 
soften.  Some  distance  further  on  there  was  a  small 
pea-sized  nodule  filled  with  caseo-pus. 

Mesenteric  Glands. — The  glands  in  the  anterior 
quarter  of  the  mesentery  were  but  slightly  affected  ; 
in  all  only  three  small  caseo-calcareous  masses  were 
seen.  The  glands  in  the  remainder  of  the  mesentery 
without  exception  showed  in  some  part  of  their 
cortices  tuberculous  nodules  ;  nearly  thirty  separate 
nodules  were  counted.  They  ranged  in  size  from 
a  few  millimetres  up  to  about  two  centimetres  in 
length.  On  section  they  were  irregular  in  outline 
and  not  definitely  circumscribed  ;  they  were  caseous, 
and  showed  varying  amounts  of  calcareous  deposit. 

The  two  terminal  mesenteric  glands  (one  on  each 
side  of  the  mesentery)  were  practically  tuberculous 
throughout,  being  very  closely  beset  with  caseo- 
calcareous  masses. 

The  ileo-csecal  gland  was  enlarged,  and  contained 
about  half  a  dozen  irregular  caseo-calcareous  masses 
from  2  to  3  mm.  up  to  1  cm.  in  diameter ;  the  cortex 
also  contained  scattered  yellow  gritty  foci. 

C  olic  Glands. — In  the  meso-colon,  a  few  inches  from 
the  termination  of  the  ileum,  there  was  a  group  of  three 
glands ;  two  were  the  size  of  walnuts,  the  third  was 
much  smaller.  The  two  large  glands  contained 
scattered  throughout  their  cortices  caseo-calcareous 
masses  and  calcareous  foci  ;  the  small  gland  showed 
one  nodule  1  cm.  in  diameter  ;  the  tuberculous  masses 
in  these  glands  were  congested.  About  a  foot 
further  along  there  was  a  large  gland  which  contained  a 
caseo-calcareous  nodule  1  cm.  in  diameter.  Two 
small  glands  in  the  midst  of  the  coils  of  the  large 
intestine  contained  tuberculous  nodules,  and  one 
gland,  the  size  of  a  broad  bean,  showed  two  or  three 
masses  and  a  few  scattered  foci. 

Rectal  Gland". — Normal. 

Coeliac  Glands,  (four  in  number). — The  largest 
showed  at  one  extremity  numerous  yellow  foci, 
appreciably  gritty ;  a  small  gland  contained  one 
similar  focus  ;    the  other  two  glands  were  normal. 

Spleen. — 1 1  ozs.     Normal  on  surface  and  on  section. 


Liver. — Normal  on  the  surface  ;  contained  in  the 
depth  a  whitish  spherical  tubercle,  the  size  of  a  pin's 
head  (tubercle  bacilli  found). 

Portal  Glands. — One  gland  showed  in  the  cortex 
a  minute  yellow  point ;    all  the  others  wen;  normal. 

Gall  Bladder. — Normal. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Pancreatic  Glands. — All  the  small  glands  around 
the  pancreas  were  normal. 

Iliac,  Lumbar  and  Renal  Glands. — Were  free  from 
tubercles,  but  were  cedematous  and  deeply  congested. 

Thorax : 

Heart  and  Pericardium. — Normal. 

Lungs. — No  sign  of  tubercle  either  on  the  surface 
or  on  section.  The  tissue  of  the  lungs  showed 
numerous  petechial  haemorrhages. 

Thoracic  Lymphatic  Glands. — Showed   no  tubercle. 
Mammary  Gland  and  Swpramammary    Lymphatir 
Glands. — Normal. 

The  following  lymphatic  glands  showed  no  macros  -oplc 
evidence  of  tubercle  : 

Prescapular,  Prepectoral,  Axillary,  Precrural,  Popliteal, 
Gluteal  and  Ischiatic. 

Most  of  the  lymphatic  glands  in  the  body,  whether 
tuberculous  or  not,  were  cedematous  and  congested. 

Right  Prescapular  Gland. — Measured  2  J  in.  by  1£  in. 
by  1  in. 

Left  Prescapular  Gland. — Measured  If  in.  by  1  in.  by 
|  in. 

Both  were  very  cedematous  and  showed  petechial 
haemorrhages. 

At  the  seat  of  inoculation  of  tuberculin  on  the  right  side 
of  the  nock  there  was  an  cedematous  swelling  5  in.  by  3  in. 

Microscopical    Examination. 
Smears  from  : 

The  Omental  Gland. — No  tubercle  bacilli. 
Liver. — Twelve  tubercle  bacilli. 
Portal  Gland. — No  tubercle  bacilli. 
Coeliac  Gland. — Three  tubercle  bacilli. 

-Numerous 


Mesenteric    Gland    (caseous) 
bacilli. 


tubercle 


Emulsion 
bacilli. 


of     Mesenteric     Glands. — No  *  tubercle 


Foci  in  Intestines  (three). — No  tubercle 
Nodule  in  Small  Intestine. — No  tubercle 
Nodule  in  Caecum. — No  tubercle  bacilli. 
Nodule  in  Colon  (1). — No  tubercle  bacilli. 
Nodule  in  Colon  (2). — No  tubercle  bacilli. 


bacilli, 
bacilli. 


GUINEA-PIGS    INOCULATED. 
Guinea-Pio  95G  was  Inoculated  Intraperitoneally,  the  Rest  Subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

9.-).') 

280 
230 
300  \ 
230  / 

E.  of  Spleen 
Peritoneal  Fluid 

E.  of  Mesenteric  Gland 

Killed  51  days 
Killed  51  days 
("Died  24  days 
(Died  31  days 

Healthy. 
Healthy. 
Tuberculosis. 
General  Tuberculosis. 
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BABOON  2.    (Young.) 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk — 1-85  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— When  very  ill ;   April  27th,  1904.  ''""<-' 

Duration  of  Experiment— 96  days. 


Clinical  History. 

During  the  last  two  or  three  weeks  of  life  the  baboon 
gradually  fell  into  a  condition  of  marasmus,  becoming 
greatly  emaciated  and  finally  collapsed.  When  chloro- 
formed it  was  practically  moribund.  The  wasting  was 
due,  no  doubt,  to  a  large  extent,  to  the  large  mass  in  the 
mesentery  which  must  have  seriously  interfered  with 
nutrition. 

Temperature. 

Normal  during  first  six  weeks  ;  then  for  six  weeks  a 
period  of  irregular  pyrexia,  the  temperature  being 
usually  higher  in  the  evening  than  in  the  morning  (highest 
point  40-l°C);  from  the  end  of  the  tenth  week  until 
death  the  temperature  gradually  fell,  and  on  several 
mornings  could  not  be  registered  on  the  ordinary  clincial 
thermometer  ;  immediately  after  death  a  thermometer 
pi  iced  in  the  abdomen  near  the  liver  registered  30°C. 

Tuberculin  Tests. 

February  25th,  1904.  34  days  after  feeding.  Negative. 
April  18th.     86  days  after  feeding.     Negative. 

POST-MORTEM  EXAMINATION. 

Body. — Emaciated. 

Tongue,  Tonsils,  Pharynx,  BetropJiaryngeal  Glands, 
Submaxillary  Glands,  Buccal  Lymphatic  Glands,  Superficial 
a:id  deep  Cervical  Glands. — Normal. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  turbid  serous  fluid. 

The  parietal  peritoneum  was  covered  with  very 
numerous  hemispherical  tubercles  ranging  in  size 
from  a  mere  point  up  to  1*5  mm.  in  diameter  ;  the 
smaller  tubercles  were  pearly  grey,  the  larger  ones 
slightly  opaque  in  the  centre  ;  they  were  most 
abundant  in  the  left  flank  and  on  the  anterior  wall. 

Omentum. — The  omentum  was  thickly  studded 
with  similar  tubercles.  When  the  omentum  was 
floated  out  in  water,  these  were  seen  to  be  connected 
with  minute  vessels.  Towards  the  lower  border 
of  the  omentum  there  was  a  gland  the  size  of  a 
pea,  which  was  caseous  throughout  and  softened  in 
the  centre.  In  the  omentum,  near  the  pylorus,  a 
small  gland  showed  a  whitish  softened  focus. 

Gas'ric  Glanls  — Several  small  glands  along  the  great 
curvature  of  the  stomach  and  others  in  the  small 
omentum  appeared  normal. 

Mesentery  and  Mesenteric  Gltnls. — In  the  lower 
part  of  the  mesentery,  lying  between  the  first  part 
of  the  ascending  colon  and  the  ileum,  there  was  an 
irregular  mass  measuring  roughly  2\  in.  by  2  in. 
in  superficial  ?rea  and  lie  m  \  inch  to  \  inch  in 
thickness.  The  mass  extended  in  one  direction 
to  the  margin  of  the  mesentery,  and  spread  to  a 
slight  extent  over  each  surface,  of  the  gut.  Between 
seven  and  eight  inches  of  intestine,  situated  some 
two  feet  above  the  ileo-caeca]  valve,  were  thus  involved. 

The  Infiltrated  mesentery  was  rigid,  highly  con- 
volute I,  and  about  half  an  inch  in  thickness. 

The  surfaces  of  the  mass  were  smooth  and  white. 
presenting  over  the  centra]  proportions  roundel 
eminences  which  gave  a  sense  of  fluctuation. 

On   section    the    body   of   the   mass   was   found    to 

'on;isi  of  ;i  number  of  nodules  (enlarged  mesenteric 

lands),  <  i  '■  o.i  r  an  inch  in  diameter,  surrounded  by 

('■use     white     fibroid     tissue,     which    in     places     w;is 
;  ImOSt  cicatricial  in  density;  the  gland)  were  caseous 

nnd  irregularly  softened,  the  largest  one  containing 
u  quantity  oi  crei  mj  <  ai  eo-pus. 


The  thickened  mesentery  was  composed  of  pale 
firm  tissue  beset  with  yellow  caseous  and  softened 
nodules,  each  about  the  size  of  a  shot. 

Between  the  layers  of  the  mesentery,  around  the 
periphery  of  the  mass,  there  were  numerous  small 
glands  ;  one  of  these  contained  a  small  caseous 
nodule  ;  the  rest  were  free  from  naked  eye  evidence 
of  tuberculosis. 

The  mesentery  of  the  lower  2  ft.  of  small  intestine 
was  not  infiltrated,  but  showed  numerous  thickened 
lymphatic  vessels,  and  near  the  bowel  several  enlarged 
and  cedematous  glands  which,  when  cut  into,  col- 
lapsed, discharging  clear  fluid ;  the  latter  showed  no 
foci  of  tubercle. 

The  ileo-colic  glands  were  enlarged  and  distended 
with  fluid,  but  were  not  visibly  tuberculous. 

All  the  numerous  small  glands  in  the  mesocolon 
were  normal. 

Stomach. — The  mucous  membrane  of  the  stomach 
showed  three  recent  linear  haemorrhagic  erosions. 

Small  Intestine. — The  loop  of  intestine  corre- 
sponding to  that  segment  of  the  mesentery  which 
was  infiltrated  was  uniformly  thickened,  fleshy  and 
cedematous  ;  it  was  pinkish  in  colour,  and  showed  on 
the  surface  numerous  pearly  tubercles  from  1  to  2  mm. 
in  diameter.  Beneath  the  serosa  there  was  a  close 
network  of  transparent  lymphatic  vessels  distended 
with  fluid.  Radiating  from  the  mesenteric  border 
over  the  surface  of  this  portion  of  gut  there  were 
numerous  white  tortuous  cords  (lymphatic  vessels  ?)  ; 
at  first  these  were  thick  and  closely  arranged,  but 
towards  the  convexity  they  were  finer  and  more 
sparsely  distributed  ;  the  cords  showed  here  and 
there  nodular  thickenings,  some  of  which  contained 
yellow  foci.  Similar  irregularly  thickened  lympha- 
tics were  seen  on  the  surface  of  the  intestine  for 
several  inches  further  along,  also  a  few  tubercles. 

The  walls  of  the  lower  2  ft.  of  small  intestine  were 
much  thicker  than  normal  ;  the  subserous  lymphatic 
vessels  were  greatly  distended,  especially  in  the  last 
few  inches. 

The  interior  of  the  upper  part  of  the  small  intestine 
was  normal. 

The  mucous  membrane  along  the  line  of  attach- 
ment of  the  thickened  mesentery  showed  a  series  of 
small  irregular  ulcere  ;  the  edges  of  the  ulcers  were 
congested  ;  the  bases  were  formed  by  the  growth  in 
the  mesentery,  which  hero  infiltrated  the  muscle  wall 
of  the  intestine. 

On  the  opposite  side  of  the  intestine  there  was  ar. 
oval  ulcer  £  in.  by  |-  in.  ;  the  margins  of  the  ulcer 
were  congested,  slightly  thickened  and  undermined  ; 
the  floor  was  yellow,  the  base  fibroid. 

On  the  serous  surface  the  position  of  this  was 
marked  by  an  oval  area  of  whitish  cicatricial  tissue 
corresponding  in  size  to  the  ulcer,  and  causing  a 
slight  constriction  of  the  bowel  ;  embedded  in  the 
fibrous  patch  there  were  one  or  two  yellow  foci  ; 
from  the  margins  several  slender  white  processes 
radiated  over  the  serous  surface. 

The  mucous  membrane  of  the  iLo-ca?cal  valve  was 
c  mgested  and  cedematous. 

Large  Intestine. — The  large  intestine  was  normal. 

Spleen. — The  spleen  was  slightly  enlarged.  On 
the  surface  there  were  numerous  grey  translucent 
tubercles  similar  to  those  on  the  peritoneum.  The 
pulp  contained  from  twenty  to  thirty  yellow  nodules 
ranging  in  size  from  a  small  shot  to  a  large  r.ca  ;  meny 
caused  projections  o:i  the  surface  :  the  nodules  wire 


j13 


thin-walled,  and  contained  a  soft  yellowish  material 
I  resembling  muco-pus.  At  the  lower  extremity, 
forming  a  marked  projection  to  which  the  omentum 
was  adherent,  there  was  in  addition  to  the  above  a 
large  nodule  §  in.  in  diameter  ;  on  section  it  consisted 
of  irregularly  softened  caseous  substance  showing  here 
a  d  there  recent  haemorrhages. 

A  gland  in  the  hilum  of  the  spleen  contained  two 
yellowish  white  softened  nodules  the  size  of  a  large 
shot. 

Several  small  glands  near  this,  and  others  along 
the  splenic  vessels,  were  normal. 

Liver. — A  few  miliary  tubercles  were  seen  on  the 
surface  of  the  suspensory  ligament,  none  on  the 
surface  of  the  liver.  Scattered  throughout  the 
substance  there  were  moderately  numerous  greyish 
white  spherical  tubercles,  ranging  in  size  from  0*5 
to  1 -5  mm.  in  diameter. 

Portal  Gland. — Normal. 

Kidneys. — Substance  pale ;  no  macroscopic 
tubercles. 

Suprarenal  Bodies.— 'Normal. 

A  cceliac  gland,  the  size  of  a  French  bean,  con- 
tained a  number  of  minute  greyish  white  foci. 

In  the  right  lumbar  region,  behind  the  renal 
vessels,  there  was  a  glandular  mass  a  little  over  an 
in  h  in  length  and  half  an  inch  in  diameter ;  on  section 
the  mass  was  found  to  consist  of  three  glands  which 
had  fused  together  ;  all  three  glands  were  entirely 
destroyed  by  caseation. 

On  the  left  side  there  was  one  small  gland  with 
a  minute  caseous  focus. 

Thorax  : 

Heart,    Pericardium,    Parietal   Pleura. — Normal. 

Lungs. — The  bases  of  both  lungs  were  adherent 
by  slender  fibrous  bands  to  the  diaphragm  ;  the  left 
apex  was  slightly  adherent  to  the  chest  wall. 

The  lungs  contained  numerous  nodules,  pretty 
evenly  distributed,  ranging  in  size  from  a  mustard 
seed  to  a  large  pea  ;  the  majority  lay  near  the  sur- 
face, many  projecting  considerably ;  the  larger 
nodules  were  firm,  yellowish  white  in  colour,  with 
a  narrow  dark  translucent  periphery  ;  on  section 
they  were  caseous  and  beginning  to  soften ;  the 
smallest  nodules  were  dark  grey  and  translucent. 

In  the  middle  of  the  left  lower  lobe  there  was  a 
large  nodule,  three-quarters  of  an  inch  in  diameter  ; 
on  section  it  was  entirely  caseous  and  irregularly 
softened. 


Thoracic  Glands. — At  the  root  of  the  left  lung, 
one  above,  the  other  below  the  bronchus,  there  were 
two  glands,  each  about  half  an  inch  in  diameter,  which 
on  section  were  seen  to  be  filled  with  soft  whitish 
caseo-pus.  On  the  right  side  a  gland  showed  a 
minute  yellowish  white  focus. 

On  both  sides  there  were  be  rides  numerous 
small  darkly  pigmented  glands,  which  appeared 
normal. 

In  the  posterior  mediastinum,  lying  close  together 
on  the  lower  dorsal  vertebrae,  there  were  three 
glands,  the  smallest  the  size  of  a  pea,  the  largest 
the  size  of  a  hazel  nut ;  the  small  one  contained 
caseous  foci  ;  the  other  two  were  yellowish,  caseous 
throughout,  and  softened 

Diaphragm. — On  the  pleural  surface  along  the  margin 
of  the  centra'  tendon  there  were  so  ne  delicate  connec- 
tive tissue  processes  at  the  bases  of  which  there 
were  little  clusters  of  grey  miliary  tubercles. 

The    peritoneal     surface     showed     scattered     miliary 

foci. 
Iliac  Glands,  Inguinal  Glands,  Axillary  Glands,   Brain, 
Meninges,  Uterus.  — Normal. 

Microscopical    Examination. 
Smears  from  : 

Emulsion  of  Spleen 
Pyloric  Gland 
Peritoneal  Fluid 

Emulsion  of  Mesenteric  Gland. — Four  tubercle 
bacilli. 

Liver. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  mesenteric  glands  died  in  3  days  of  an  acute 
infection. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion from  the  spleen  died  in  43  days  of  general  tuberculosis. 

A  guinea-pig  inoculated  subcutaneously  with  20  c.c. 
peritoneal  fluid  died  in  140  days  of  general  tuberculosis. 

Cultures  were  sown  from  the  mesenteric  glands  and  the 
majority  of  the  tubes  became  contaminated  ;  the  results 
in  the  guinea-pigs  also  showed  that  the  mesenteric  glands 
had  become  secondarily  infected  by  organisms  which  had 
passed  in  probably  through  the  ulcerated  intestinal 
mucous  membrane. 


No  tubercle  bacilli. 


BABOON   8    (Adult.) 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk— 1-85  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— April  28th,  1904. 

Duration  of  Experiment— 96  days. 


Clinical  History. 

When  killed  the  baboon  was  ill,  though  not  seriously, 
and  had  apparently  lost  flesh.  There  was  no  increase  in 
the  rate  of  respiration. 

Temperature. 

Except  for  a  slight  rise  on  the  16th  day  to  38-9°C.  ; 
and  on  the  31st  day  to  39-0°C.,  the  temperature  during 
the  first  six  weeks  was  fairly  normal.  During  the  seventh 
and  eighth  weeks  the  morning  temperature  was  slightly 
raised,  and  from  the  eighth  week  till  death,  when  the 
temperature  was  taken  night  and  morning,  the  type  of 
pyrexia  was  irregularly  remittent,  the  highest  evening 
temperature  being  40-8°C. 


Tuberculin  Test. 
April  18th,  1904,  86  days  after  the  experiment  began. 
No  febrile  reaction  (temperature  40'6oC.  just  previous  to 
inoculation)  ;   marked  local  reaction. 

POST  MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

The  nasal  cavities  contained  a  small  quantity  of  greenish 
yellow-muco-pus  ;  the  mucous  membrane  w^as  congested, 
but  showed  no  tubercle. 

The  mucous  membrane  along  the  free  margin  of  the 
soft  palate  and  that  covering  the  arytenoid  cartilages 
was  pale  and  very  cedematous,  that  on  the  palate  showing 
a  few  yellow  foci. 


/  /. 
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Tonsils. — On  the  right  tonsil  there  was  a  deep  ulcer 
half  an  inch  long  and  three-tenths  of  an  inch  broad  ;  the 
margins  were  irregular  and  undermined  ;  the  floor  was 
ragged  ;  on  cutting  through  the  base  of  the  ulcer  the 
substance  of  the  tonsil  was  seen  to  be  infiltrated  with 
caseous  deposit,  the  caseous  infiltration  apparently  ex- 
tending into  the  tissues  around. 

On  the  left  tonsil  there  was  a  similar  but  smaller  ulcer, 
and  the  substance  of  the  tonsil  was  infiltrated  to  a  less 
extent. 

Pharynx. — Many  of  the  lymphoid  follicles  at  the  base  of 
the  tongue  were  enlarged  and  in  a  state  of  caseation  ; 
on  the  right  side  caseous  nodules  were  seen  on  the 
lateral  wall  of  the  pharynx  posterior  to  the  soft  palate  : 
over  one  or  two  of  these  nodules  there  was  a  small  open- 
ing in  the  mucous  membrane  suggesting  beginning  ulcer- 
ation. 

In  the  mucous  membrane  of  the  epiglottis  on  the  right 
side,  freely  movable  over  the  cartilage,  there  was  a  grey 
caseating  tubercle  the  size  of  a  pin's  head.  A  similar 
tubercle  was  seen  in  the  mucous  membrane  of  the  pharynx 
near  the  right  cornu  of  the  hyoid  bone,  and  one  in  the 
mucous  membrane  in  the  angle  of  the  thyroid  below  the 
glottis. 

Submaxillary  Glands. — In  the  right  submaxillary  region 
there  was  a  group  of  seven  lymphatic  glands,  the  largest 
a  little  over  1  cm.  in  diameter  ;  three  of  these  were  closely 
beset  with  minute  yellowish  white  softened  foci ;  the  other 
four  were  normal. 

On  the  left  side  there  was  a  group  of  six  glands,  four  of 
which  contained  scattered  caseous  foci. 

Cervical  Glands. — With  the  exception  of  one  small  gland 
in  the  right  posterior  triangle,  all  the  lymphatic  glands 
in  the  neck  from  the  base  of  the  skull  to  the  root  of  the 
neck  were  enlarged  and  caseous  ;  on  account  of  this  en- 
largement and  caseation  numbers  of  small  glands  had 
become  visible  which  under  normal  conditions  are 
imperceptible.  On  the  right  side  there  was  a  continuous 
chain  of  glands  extending  from  the  angle  and  ramus  of 
the  jaw  to  the  clavicle  ;  this  chain  was  fully  exposed 
on  cutting  through  and  reflecting  the  sterno-mastoid 
muscle  ;  it  contained  in  all  eight  glands  ranging  in  size 
from  a  large  pea  to  a  walnut.  At  the  upper  end,  where 
the  largest  glands  occurred,  two  of  the  glands  were  in  the 
same  horizontal  plane,  one  at  the  angle  of  the  jaw,  the 
other  between  the  latter  and  the  submaxillary  salivary 
gland  ;  the  others  were  arranged  parallel  and  external 
to  the  internal  jugular  vein.  Externally  these  glands 
were  yellowish  white  ;  on  section  they  were  completely 
destroyed  by  caseation  and  showed  a  greyish  white 
irregularly  softened  pulpy  mass. 

At  the  lower  end  of  the  chain  behind  the  clavicle  there 
were  three  small  glands  which  contained  caseous  foci. 

On  the  left  side,  extending  from  the  angle  of  the  jaw 
downwards  for  two  inches  along  the  jugular  vein,  there 
was  a  chain  of  glands  composed  at  the  upper  end  of  two 
large  glands  which  had  fused  together,  forming  a  mass  an 
inch  and  a  quarter  long  and  half  an  inch  in  diameter, 
and  at  the  lower  end  of  a  group  of  three  or  four  small 
glands  ;  all  the  glands  were  caseous  throughout,  except 
one  small  one,  which  was  beset  with  more  or  less  discrete 
foci. 

Anterior  and  internal  to  the  great  vessels  there  was 
a  number  of  small  caseous  glands,  situated  chiefly  about 
the  left  lobe  of  the  thyroid. 

At  the  posterior  border  of  the  left  sternomastoid,  close 
to  the  mastoid  process,  there  was  a  small  gland  which 
contained   numerous   foci. 

Behind  the  clavicle  on  this  side  there  was  a  series  of 
four  glands,  ranging  in  size  from  a  small  pea  to  a  kidney 
bean  ;  one  was  caseous  throughout ;  the  others  were 
be.set  with  caseous  foci. 

Pharyngeal  Glands. — On  the  right  side,  posterior  to 
the  pharynx,  there  was  a  mass  of  caseous  and  softened 
glands,  two  inches  in  length  ;  these  were  closely  matted 
together  and  to  the  surrounding  structures  by  new 
formed  connective  tissue  ;  one  of  the  glands  was  in 
(lose;  relation  to  the  tonsil. 

IVtwci-n  this  mass  and  the  cervical  chain  there  were 
several  very  small  caseous  glands. 

On  the  left  side,  in  a  corresponding  position,  and  ex- 
tending down  to  about  the  level  of  the  thyroid,  there  was 
a  grouj)  of  six  softened  caseous  glands  ranging  in  size 
from  a  quarter  to  three  quarters  of  an  inch  in  diameter; 


the  capsules  of  these  glands  were  thickened  and  fibro'd, 
and  had  fused  together. 

One  pre-laryngeal  and  three  pre-tracheal  glands  f 
about  the  size  of  kidney  beans  or  less,  showed  caseous 
foci. 

In  the  substance  of  the  right  submaxillary  salivary 
gland,  beneath  the  capsule,  there  was  a  congested  caseous 
tubercle  1'5  mm.  in  diameter. 

.  The  right  half  of  the  thyroid  gland  contained  from 
twelve  to  fifteen  yellowish  nodules,  ranging  from  1  to  4  mm. 
in  diameter  ;  these  were  grouped  chiefly  at  the  upper 
end,  and  on  section  were  caseous  and  beginning  to  soften  ; 
they  each  had  a  narrow  translucent  peripherj7. 

In  the  right  half  of  the  hyo-glossus  muscle  and  in  the 
belly  of  the  left  digastric  there  was  a  caseous  nodule, 
the  size  of  a  No.  1  shot. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  clear  serous  fluid. 

The  great  omentum  was  studded  with  numbers 
of  firm  nodules  ranging  in  size  from  l"fl  to  3  mm. 
in  diameter  ;  the  nodules  were  opaque  and  white 
in  the  centre,  translucent  at  the  periphery ;  near 
the  spleen  the  nodules  were  more  closely  aggregated 
and  in  some  instances  had  fused  together.  In  addi- 
tion to  the  above,  growing  apparently  from  fine 
lymphatic  vessels,  there  were  very  numerous  pearly 
miliary  tubercles. 

Similar  nodules  and  tubercles  were  seen  in  the 
lesser  omentum. 

In  the  mesocolon  there  were  sparsely  scattered 
nodules  similar  to  those  in  the  omentum,  but  not 
exceeding  2  mm.  in  diameter. 

The  parietal  peritoneum,  especially  in  the  flanks- 
and  on  the  anterior  wall,  was  profusely  covered  with 
transparent  points  just  visible  to  the  naked  eye ; 
in  the  neighbourhood  of  the  spleen  there  were  also 
numerous  caseating  nodules,  resembling  those  in 
the  omentum. 

On  the  serous  surface  of  the  cardiac  end  of  the 
stomach  there  were  about  half  a  dozen  loosely  pedun- 
culated caseous  nodules,  the  size  of  a  shot,  and  some 
flattened  irregular  deposits  of  pale  tuberculous  tissue. 
Passing  between  the  diaphragm  and  the  stomach 
at  this  end  there  was  a  flat  band  of  tough  fibrous 
tissue,  three-quarters  of  an  inch  broad,  in  which 
were  seen  a  few  yellow  foci. 

Spleen. — The  spleen  was  greatly  enlarged,, 
measuring  3|  in.  by  If  in.  by  §  in.  ;  on  the  surface 
there  were  a  few  flattened  nodules  about  1*5  cm. 
in  diameter,  with  opaque  whitish  centres  and  trans- 
lucent margins. 

The  substance  contained  four  large  nodules,  varying 
from  1  to  2  cm.  in  greatest  diameter,  and  a  con- 
siderable number  of  smaller  ones  from  2  to  5  mm.  in 
diameter ;  the  large  nodules  all  formed  marked 
projections  on  the  surface,  where  they  had  con- 
tracted firm  adhesions  to  the  surrounding  structures  ,- 
on  the  convex  surface  one  nodule  was  intimately 
adherent  to  the  parietal  peritoneum,  and  a  second 
one  to  the  peritoneum  covering  the  left  kidney ; 
on  the  concave  surface  near  the  anterior  margin 
there  was  an  oval  nodule  2  by  1  by  1.5  cm.  ;  this 
projected  1  cm.  above  the  surface,  and  was  adherent 
to  the  omentum. 

Many  of  the  smaller  nodules  also  formed  slight 
eminences,  those  on  the  convex  surface  being  con- 
nected to  the  parietal  peritoneum  by  slender  strands 
of  connective  tissue.  On  section  all  the  nodules 
were  caseous,  and  showed  varying  degrees  of 
softening. 

Liver. — The  margin  of  the  left  lobe  of  the  liver 
was  fixed  to  the  diaphragm  by  recent,  and  to  the 
stomach  by  older  adhesions  ;  the  right  lobe  was 
adherent  by  tough  bands  of  fibrous  tissue  to  the 
dorsal  half  of  the  diaphragm  ;  the  capsule  of  the 
liver  was  thickened  at  these  points. 

Evenly  distributed  throughout  the  substance 
there  were  numbers  of  whitish  spherical  tubercles, 
about  the  size  of  mustard  seeds  ;  in  addition  there 
were  several  larger  caseating  nodules,  the  largest 
3  mm.  in  diameter,  some  of  which  formed  flattened 
projections  on  the  surface. 

Portal  01 1  n  -Is. — Norma!. 
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Kidneys. — In  the  cortex  of  the  left  near  the 
surface  there  were  about  a  dozen  minute  translucent 
tubercles,  slightly  opaque  in  the  centre. 

The  right  contained  three  similar  tubercles. 

Suprarenal  Bodies. — Normal. 

Stomach. — Mucous  membrane  normal. 

Large  Intestine,  Small  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Numerous  small  glands  around  the  pancreas 
were  also  normal. 

One  cceliac  gland,  1  cm.  in  diameter,  was  caseous 
throughout,  and  irregularly  softened. 

Along  the  splenic  vessels  and  in  the  hilum  of 
the  spleen  there  were  six  to  eight  small  glands, 
all  of  which  showed  scattered  caseous  foci  in  their 
cortices. 

Thorax  : 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart  Muscle. — Normal. 

Lungs. — Were  pinkish  in  colour  and  only  slightly 
pigmented. 

The  right  lower  lobe  was  with  difficulty  removed 
on  account  of  firm  fibrous  adhesions  to  the  dorsal 
wall  of  the  thorax. 

The  left  lung  was  free  from  adhesions  ;  it  con- 
tained about  three  dozen  firm  nodules  evenly  dis- 
tributed, ranging  in  size  from  1  up  to  5  mm.  in 
diameter  ;  the  nodules  were  caseous  in  the  centre, 
and  had  dark  grev  translucent  margins. 

In  the  lower  lobe  near  the  root  there  was  a  large 
patch  of  consolidation,  and  in  the  upper  lobes  several 
smaller  ones  ;  these  patches  were  fleshy,  dark  red 
In  colour,  and  sank  in  wate  \ 

In  the  right  upper  lobe  there  was  a  group  of  small 
caseating  tubercles  the  size  of  pins'  heads,  sur- 
rounded by  congested  lung  tissue  ;  in  addition  there 
were  three  or  four  larger  nodules. 

The  right  middle  lobe  was  adherent  by  slender 
connective  tissue  bands  to  the  lower  lobe,  and  was 
partlv  consolidated  ;  this  lobe  contained  numerous 
noduL's,    but    more    abundant    in    the    consolidated 


than  in  the  crepitant  portions.  Section  through 
the  solid  patch  showed  numerous  yellow  points, 
as  well  as  nodules;  there  was  an  increase  in  t ln- 
interstitial  connective  tissue,  and  the  bronchi  exuded 
yellow,  purulent  material. 

An  accessory  right  middle  lobe  contained  a  large 
firm  caseous  nodule,  over  1  cm.  in  diameter,  and 
about  half  a.  dozen  tubercles,  each  the  size  of  a  shot. 

The  right  lower  lobe  contained  two  to  three;  dozen 
caseous  nodules  from  1*5  up  to  4  mm.  in  diameter. 

Thoracic  Glands. — The  bronchial  glands  were  darkly 
pigmented  ;  those  on  the  left  side,  four  in  number, 
contained  minute  scattered  greyish  white  points  ;  on 
the  right  side  there  were  two  slightly  enlarged  and 
cedematous  glands,  one  above  and  one  below  the 
bronchus;  the  fcr.ner  gland  was  normal;  the 
latter  closely  beset  with  caseous  foci. 

Behind  the  manubrium  sterni  there  were  two 
glands  which  showed  very  early  foci. 

Diaphragm. — On  the  peritoneal  surface  there 
were  numerous  flattened  caseating  nodules,  ranging 
in  size  from  2  to  5  mm.  in  diameter  ;  they  occurred 
chiefly  on  the  left  side,  where  they  were  closely 
aggregated,  and  along  the  line  of  union  of  tendon  and 
muscle. 

On  the  pleural  surface  there  was  a  moderate 
number  of  similar  nodules. 

On  both  surfaces  there  were  also  numerous  miliary 
tubercles. 

The  skin  of  the  groin  at  the  site  of  inoculation 
of  tuberculin  showed  a  dry,  reddish -brown  adherent 
slough  ;  the  subcutaneous  tissues  beneath  were 
congested   and  cedematous. 

Brain   and   Meninges,    Iliac   Glands,    Inguinal   Glands, 
Axillary  Glands,    Uterus,  Fallopian  Tubes. — Normal. 

Microscopical  Examination* 
Smears  from  : — 

Cceliac  Gland. — Two  long  tubercle  bacilli. 
Submaxillary  Gland. — One  tubercle  bacillus. 
Cervical  Gland. — A  few  tubercle  bacilli. 
Thyroid   Nodule. — One  tubercle  bacillus. 
Spleen. — Six  tubercle  bacilli. 
Laryngeal  Tubercle. — Two  tubercle  bacilli. 


ANIMALS    INOCULATED. 

Rabbits. 

A  rabbit  inoculated  intraperitoneal^  with  an  emulsion  from  a  cervical  gland  died  of  general  tuberculosis  in 
88  days.     Another  rabbit  inoculated  intravenously  with  the  same  emulsion  died  a  few  minutes  after  inoculation. 

Guinea-Pigs. 
Guinea-pig  970  was  inoculated  intraperitoneally,  the  rest  subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

966 

220 

Peritoneal  Fluid 

Died  106  days 

General  Tuberculosis. 

967 

220 

E.  of  Spleen 

Died  37  days 

General  Tuberculosis. 

968 

260 

E.  of  Mesenteric  Gland 

Killed  75  days 

Healthy. 

969 
970 

200 
160 

h  E.  of  Cervical  Glands  ^ 

Died  37  days 
Died  5  days 

General  Tuberculosis. 
Acute  Infection. 

77. 


3T2 
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BABOON  4.    (Young.) 


Fed. — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,   1904. 

Amount  of  Milk— 9-25  c.c. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  26th,  1904. 

Duration  of  Experiment— 35  days. 

Clinical  History. 
The  baboon  became  ill  two  or  three  weeks  after    the 
experiment  began,  and  was  killed  in  a  dying  condition 
on  February  26th,  1904. 

Temperature. 
The  temperature  dur'ng  the  first  three  weeks  varied  for 
the  most  part  between  39  and  40°  C.  ;  it  then  began 
gradually  to  fall,  and  on  February  22nd  and  25th  fell  as 
low  as  35*5°  C.  ;  on  February  26th  (the  day  of  d°ath) 
the  temperature  was  too  low  to  be  registered  on  a 
clinical  thermometer. 

POST-MORTEM  EXAMINATION. 

Body. — Emaciated. 

In  the  subcutaneous  tissues  on  the  left  side  of  the 
thorax,  lying  over  the  seventh  costal  cartilage,  there 
was  a  thin-walled  yellow  nodule,  the  size  of  a  pea,  full  of 
thick  viscid  yellow  pus. 

At  the  seat  of  inoculation  of  tuberculin  on  the  left  side 
of  the  abdomen,  there  was  slight  thickening  and  redden- 
ing of  the  subcutaneous  tissues. 

Tongue,  Tonsils,  Pharynx. — Normal. 

Pharyngeal,  Submaxillary,  and  Parotid  Lymphatic 
Glands. — Normal. 

Cervical  Glands. — Normal. 

Abdomen  : 

Omentum. — Was  devoid  of  fat,  but  was  free  from 
tubercle. 

The  lymphatic  glands  in  the  omentum,  along  the 
great  curvature  of  the  stomach,  were  normal  in  size 
and  appearance. 

Stomach. — Normal. 

Small  Intestine. — About  a  foot  above  the  ileo-ccecal 
valve  there  was  beneath  the  mucous  membrane  a 
yellow  softened  nodule,  the  size  of  a  pin's-head  ;  the 
small  intestines  were  elsewhere  normal. 

Large  Inteslire. — A  few  inches  above  the  anus 
there  was  a  submucous  nodule,  the  size  of  a  large 
pea ;  this  was  filled  with  soft  yellow  pus.  No 
intetinal  parasites  v.  ere  foi  nd. 

Mesenteric  Glands. — Not  enlarged  or  obviously 
tuberculous. 

The  glands  around  the  lower  end  of  the  ileum  and 
along  the  whole  length  of  the  large  gut  were  perfectly 
normal  to  the  naked  eye. 

Liver. — Was  pale  and  soft,  and  showed  on  the  sur- 
face a  number  of  minute  greyish  white  specks  of  a 
doubtful  nature. 

Portal  Gland. — Near  the  portal  fissure  there  was  an 
enlarged  "land  1-5  cm.  in  diameter,  and  2  cm.  long  ; 
on  section  this  was  found  to  be  uniformly  softened 
and   to  contain  thick  viscid  yellow  pus. 

Spleen. — Showed  on  its  convex  surface  a  smooth 
fluctuant  hemispherical  projection,  about  1-5  cm. 
in  diameter  ;  the  surface  of  the  projection  was 
mottled,  purple  and  yellow.  When  cut  into  it  was 
seen  to  be  a  thin-walled  cyst  containing  watery, 
Blightly  blood-stained  fluid  and  yellow  shreddy 
material.  The  yellow  shreds  adhered  to  the  internal 
wall  of  the  eyst,  on  which  were  also  seen  some  recent 

blood  clots.     The  spleen  was  elsewhere  normal. 

In  the  hilum  of  the  spleen,  near  the  tail  of  the 
pancreas,  there  was  a  spherical  yellow  softened 
nodule,    the  size  of  a   large   pea. 

Kidneys.  The  right  kidney  showed  in  the  cortex 
on  the  surface;  a  grey  translucent  focus,  the  size 
of  a  mustard   seer  I. 


A  similar  but  smaller  point  was  seen  on  the  sur- 
face of  the  left  kidney. 

Suprarenal  Bodies. — Normal. 

Lumbar  Glands. — The  right  lumbar  gland,  as 
compared  with  the  left,  was  enlarged,  and  con- 
tained a  pin-head  sized  yellow  focus. 

Thorax  : 

On  removing  the  sternum,  the  right  lung  was 
seen  to  be  firmly  adherent  over  the  greater  part 
of  the  chest  wall,  and  to  the  central  part  of  the 
diaphragm. 

Between  the  lower  ribs,  the  base  of  the  lung,  and 
the  outer  part  of  the  diaphragm,  there  was  a  space 
which  was  filled  with  clear  serous  fluid. 

The  pericardial  sac  contained  a  small  cmantity 
of  fluid  ;  the  apical  portion  of  the  sac  was  consider- 
ably widened  as  a  result  of  adhesions  (to  the  lung) 
which  had  drawn  the  pericardium  upwards  and  to 
the  right ;  there  were  no  adhesions  between  the 
heart  and  pericardium  ;  the  heart  muscle  and  valves 
were  normal. 

In  front  of  the  trachea,  above  the  base  of  the 
heart,  there  was  a  mass  (glandular  ?)  the  size  of  a 
walnut,  which  on  section  showed  a  thickened  capsule 
and  yellow  softened  contents. 

Above  this  there  was  a  small  nodule  (?  glandular) 
in  front  of  the  trachea,  and  three  similar  in  size 
rather  more  to  the  right ;  these  were  about  1  cm . 
in  diameter,  and  resembled  on  section  the  larger  gland. 

Lungs. — On  attempting  to  remove  the  right  lung, 
it  was  found  impossible  to  do  so  without  leaving 
considerable  portions  of  lung  tissue  adhering  to  the 
chest  wall  and  diaphragm. 

The  tissue  of  the  right  lung  was  collapsed  and 
airless  and  of  a  dark  red  colour.  In  the  depth, 
extending  from  the  root  outwards,  there  was  felt 
a  hard  nodular  mass,  the  size  of  a  Tangerine  ;  this- 
when  cut  into  was  seen  to  be  made  up  of  a  group 
of  yellow  nodules,  about  1  cm.  in  diameter,  sur- 
rounded by  dense  bands  of  connective  tissue.  All 
the  nodules  were  more  or  less  softened. 

Three  or  four  yellow  nodules,  the  size  of  small 
peas,  occurred  separated  from  the  main  mass  in 
the  collapsed  lung  tissue. 

The  right  bronchus  was  filled  with  soft  pus  similar 
to  that  contained  in  a  nodule  ;  the  pus  projected 
into  and  partly  filled  the  trachea  at  the  level  of  the 
bifurcation  ;  a  small  mass  of  this  material  had  been 
detached,  and  was  found  halfway  up  the  trachea. 
The  left  bronchus  was  unobstructed. 

The  left  lung  was  free  from  adhesions,  and  was 
crepitant  throughout.  The  upper  lobe  contained 
two  nodules,  one  a  large  yellow  one,  5  mm.  in 
diameter,  the  other  the  size  of  a  mustard  seed,  with 
translucent  margins  and  a  whitish  centre.  In  the 
lower  lobe  there  were  four  nodules,  one  3  mm.  in 
diameter,  similar  to  the  first  one  described,  the 
others  resembling  the  latter. 

Bronchial  Glands. — The  left  bronchial  gland  con- 
tained two  or  three  yellow  softened  nodules.  A 
gland  on  the  side  of  the  trachea  above  this  was 
normal. 

Firm  yellow  nodules  were  found  along  the  whole 
length  of  the  posterior  mediastinum. 

Diaphragm. — The  tendon  on  the  left  side  showed 
spherical  pea-sized  yollow  nodules. 

On  the  right  side  there  was  a  series  of  seven  or 
eight  nodules  which  had  become  united  together 
at  their  points  of  contact ;    they  were  situated  wholly 
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in  the  tendinous  portion,  and  formed  an  almost 
complete  ring  just  inside  the  margin  of  the  muscle  ;  the 
nodules  were  firm,  yellow,  and  measured  1*5  cm.  in 
diameter.  On  section  they  were  softened,  but  only 
in  their  centres,  the  marginal  parts  remaining  firm 
and  dense. 

The  nodules  projected  about  equally  on  each  side 
of  the  diaphragm,  and  adhered  to  the  capsule  of  the 
liver  on  the  one  hand  and  the  lung  on  the  other. 

In  the  centre  of  the  ring  there  was  an  isolated 
nodule  similar  to  that  on  the  left  side. 

The  surface  of  the  right  costal  pleura  showed  a 
number  of  yellow  elevations  ;  these  were  evidently 
nodules  which  had  formed  beneath  the  pleura.  On 
the  shafts  of  some  of  the  upper  ribs,  and  on  several  of 
the  lower,  the  nodules  were  isolated,  but  on  the 
middle  ribs  (fourth  to  eighth)  and  along  the  vertebral 
column  the  nodules  had  run  together  to  form  a 
continuous  raised  bossy  area  about  5  cm.  thick. 

When  cut  into,  all  the  nodules  were  found  to 
contain  thick  yellow  pus  ;  the  pleura  over  them  was 
greatly  thickened. 

Inguinal  Lymphatic  Glands,  Axillary  Lymphatic  Glands, 
Iliac  Lymphatic  Glands,  Brain,  Meninges. — Normal. 


Microscopical  Examinat  ion. 
Smears  from  : 

Intestinal   Nodule     (a),    Inleslinrd    Nodule    (b). — 
Numerous  tubercle  bacilli. 

Subcutaneous  Nodule. — No  tubercle  bacilli. 

Diaphragmatic  Nodule. — Two  tubercle   bacilli. 

Emulsion     of     Mesenteric     Glands. — No     tubercle 
bacilli. 

Liver. — No    acid-fast    organisms.     A    few     bacilli 
stained  blue. 

Spleen. — No     tubercle     bacilli.     A     few     slender 
organisms  stained  blue. 

Kidney. — One  or  two  thick  bacilli,  and  a  few  slender 
ones  stained  blue  ;   no  tubercle  bacilli. 

Hepatic  Gland. — Five  tubercle  bacilli  seen. 


Animals  Inoculated. 
guinea-pigs    inoculated   with 


of    a 


Two    guinea-pigs    inoculated   with    an    emulsion 
diaphragmatic  nodule  died  of  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  hepatic  gland  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  was  killed  after  a  period  of  137  days 
and  found  healthy. 


BABOON  10.    (Adult.) 


Fed — Once  with  tuberculous  milk  of  Cow  64* 

Date — January  22nd,   1904. 

Amount  of  Milk— 9-25  cc. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  27th,  1904. 

Duration  of  Experiment— 36  days. 

Clinical   History. 

The  animal  remained  in  good  health  during  the  experi- 
ment, and  the  temperature  was  normal  throughout. 


POSTMORTEM  EXAMINATION. 

Body. — Moderately     fat  ;       muscles     firm     and 


well 


developed. 

In  the  lymphoid  tissue  at  the  base  of  the  tongue,  on 
tin-  left  side,  two  small  crypts  were  seen,  filled  with 
yellowish  secretion  (a  little  of  the  secretion  from  one 
of  the  crypts  was  squeezed  out,  stained  and  examined, 
but  no  tubercle  bacilli  were  found). 

Tonsils,  Pharynx,  Betropliaryngeal  Glands  (close  to 
the  tonsils). — Normal. 

On  the  left  side,  a'  little  below  and  external  to  the  left 
retropharyngeal  gland,  there  was  a  gland  the  size  of  a 
small  olive,  which  on  section  showed  in  the  medulla  an 
irregular  cavity  filled  with  soft  whitish  pus,  and  in  the 
cortex  a  few  whitish  foci. 

The  corresponding  gland  on  the  opposite  side  was 
normal. 

Submaxillary,    Buccal,   and   Parotid   Glands. — Normal. 
Cervical  Glands. — Normal. 
Abdomen  : 

There  was  a  fair  amount  of  fat  in  the  abdominal 
cavity. 

Peritoneum. — Normal. 

Omentum. — Was  free  from  visible  tubercles  ;  it 
contained  near  the  stomach  a  small  worm  (about 
1  in.  long)  coiled  on  itself,  but  not  encysted  ;  this 
worm  was  segmented,  and  resembled  a  caterpillar. 

(SfomacA.— Normal. 

Intestines. — Three  inches  from  the  pylorus,  beneath 
the  mucous  membrane,  there  was  a  nodule,  yellow  in 
the  centre,  the  size  of  a  No.  4  shot  ;  close  to  this 
there  was  a  minute  yellow  point. 

An  inch  or  two  lower  down  the  mucous  membrane 
showed  a  small  erosion  ;  the  edges  of  this  were 
slightly  raised,  but  there  was  no  thickening  of  the 


base  or  sign   of  caseation.     The  rest  of  the  small 
intestine  showed  nothing  abnormal. 
Large  intestine  normal  throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — About  4  in.  from  the  pylorus, 
closely  applied  to  the  wall  of  the  duodenum,  there 
was  an  enlarged,  tense  gland,  the  size  of  a  small 
filbert,  which  on  section  showed  a  number  of  softened 
patches,  filled  with  pale  whitish,  somewhat  viscid 
pus  ;  almost  the  whole  of  the  gland  tissue  was 
destroyed. 

About  the  middle  portion  of  the  mesentery  there 
were  four  enlarged  tense  glands  (the  largest  the  size  of 
the  one  just  described),  which  showed  on  the  surface, 
through  the  capsule,  numerous  yellow  foci.  'When 
cut  into  all  the  glands  were  seen  to  be  closely  beset, 
particularly  in  the  cortical  portions,  with  softened 
areas  from  2  mm.  in  diameter  downwards,  which, 
unlike  those  in  the  duodenal  gland,  had  for  the  most 
part  remained  discrete. 

There  was  no  appreciable  thickening  of  the  capsule 
in  any  of  the  affected  glands. 

All  other  mesenteric  glands  were  normal  in  size 
and  appearance. 

The  glands  around  the  lower  end  of  the  ileum 
and  along  the  whole  length  of  the  large  intestine 
appeared  to   be  perfectly  normal. 

Liver,  Hepatic  Lymphatic  Glands,  Spleen,  Kidneys, 
Suprarenal  Bodies,  Cceliac  Lymphatic  Glands,  Lumbar 
Lymphatic  Glands,  Sacro-Iliac  Lymphatic  Glands.— 
Normal. 

Thorax  : 

There  were  some  old  fibrous  adhesions  between 
the  heart  and  pericardium  particularly  on  the  right 
side. 

Pleura.—  Normal.     No   adhesions. 
Lungs.— Darkly    pigmented.     On    the    surface    of 
the  right  upper  lobe  there  was  a  light  yellow  spherical 
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tubercle,  the  size  ot  a  No.  4  shot ;  this  when  cut 
into  was  found  to  be  entirely  softened.  With  this 
exception  the  lungs  were  normal. 

Bronchial  Glands,  Mediastinal  Glands,  Brain, 
Meninges,  Testicles,  Inguinal  Lymphatic  Glands, 
Axillary  Lymphatic  Glands. — Normal. 

M  icroscopical  Examination. 
Smears  : 

Ileo-colic  Gland. — No  tubercle  bacilli. 
Mesenteric  Gland. — A  few    tubercle  bacilli. 
Duodenal  Gland. — Numerous  tubercle  bacilli. 
Secretion    from    Crypt    at   Base    of    Tongue. — No 
tubercle  bacilli. 


Post- Pharyngeal  Gland. — Numerous   tubercle  bacilli. 

T  \  No  tubercle  bacilli. 

Lung       ) 

Animals  Inoculated. 

Two  guinea-pigs  inoculated,  one  subcutaneously,  the 
other  intraperitoneally,  with  an  emulsion  made  from 
a  mesenteric  gland,  died  of  tuberculosis  in  22  and  14 
days  respectively. 

Two  other  guinea-pigs  inocuated  subcutaneously, 
one  with  an  emulsion  made  from  the  spleen,  and  one 
with  an  emulsion  made  from  the  lung  tubercle,  d'ed  of 
general  tuberculosis  in  90  and  104  days. 


BABOON  6.    (Young.) 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,   1904. 

Amount  of  Milk— 18-5  c.c 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— March  29th,  1904. 

Duration  of  Experiment — 67  days. 


Clinical  History. 

The  animal  remained  in  good  health  during  the  experi- 
ment, and  the  temperature  was  practically  normal 
throughout. 

Tuberculin  Test. 

February  2oth,  1904,  34  days  after  the  experiment 
began.     Negative. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good.  The  milk  teeth  had  not 
been  shed. 

Tongue,  Pharynx,  Palate,  Tonsils,  Larynx,  Pharyngeal 
Lymphatic  Glands,  Parotideal  Lymphatic  and  Salivary 
Glands,  Submaxillary  Lymphatic  and  Salivary  Glands. — 
Normal. 

Mucous  Lining  of  Stomach. — Normal. 

Thymus. — Appeared  large,  and  was  perfectly  normal. 

Intestines. — Four  feet  from  the  pylorus  a  little  red  spot 
could  be  seen  in  a  Peyer's  patch.  When  examined  under 
water  this  could  be  seen  to  be  a  minute  ulcer  with  a  yellow 
centre.  It  could  be  felt  as  a  thickening  of  the  gut  when 
the  latter  was  passed  between  finger  and  thumb. 
Nothing  abnormal  was  visible  from  the  peritoneal  surface. 

The  rest  of  the  small  intestine,  as  well  as  the  large 
intestine,  was  normal. 

The  Mesenteric  Glands  were  considerably  enlarged.  There 
were  seven  or  eight  glands,  varying  in  size  from  a  pea  to 
a  large  bean,  the  largest  being  about  three-quarters  of  a 
inch  in  length.  They  were  soft,  and  large  yellow  patches 
could  be  seen  through  their  surfaces.  On  section  they 
were  filled  with  caseo- purulent  contents,  and  when  this  was 
washed  away  little  remained  besides  a  multilocular  cyst 
wall. 

The  largest  glands  were  those  opposite  the  upper  part  of 
the  small  intestine. 

Besides  these,  there  was  a  large  number  of  smaller 
glands,  situated  nearer  the  margin  of  the  mesentery. 
The  majority  of  these  appeared  normal,  while  others 
showed  yellow  patches  or  a  single  small  focus. 

A  gland  near  the  ileo-c;ecal  valve,  about  the  size  of  a 
small  pea,  was  normal. 

A  large  number  of  small  glands,  lying  along  the  ascending 
and  transverse  colon,  each  corresponding  to  one  of  the 
Larger  blanches  of  the  mesenteric  vessels,  appeared  to  be 

normal 

Omentum,  Peritoneum. — Normal 


In  the  greater  omentum,  on  the  convex  Dorder  of  the 
stomach,  was  a  gland  the  size  of  a  small  pea.  On  section 
it  was  found  to  be  softened,  and  to  contain  caseo-purulent 
contents. 

Spleen.— -Was  not  enlarged,  but  close  to  the  hilum  was 
a  small  thin-walled  abscess  containing  a  thin  brownish 
pus  without  caseous  debris.  The  walls  also  showed  no 
sign  of  caseation.  The  pu3,  however,  contained  tubercle 
bacilli. 

Kidneys,   Suprarenals. — Normal. 

Liver. — Appeared  normal  on  the  surface.  Section 
revealed  a  single  shot-sized  nodule,  fairly  firm,  but  showing 
signs  of  softening  in  the  centre. 

Cadiac    Lymphatic    Glands,    Renal    Lymphatic    Glands, 
Iliac  Lymphatic  Glands. — No  m il. 
Pleura,  Heart. — Normal. 

Lungs. — In  the  sternal  portion  of  the  left  upper  lobe 
was  a  small  yellowish  spot,  which  on  section  was  found  to 
be  filled  with  purulent  contents  contained  in  a  thin-walled 
abscess. 

The  rest  of  the  lungs  were  somewhat  emphysematous  at 
their  margins,  but  otherwise  normal. 

Bronchial  Glands. — One  contained  a  small  thin  walled 
cyst  (?  tuberculous).     The  others  were  normal. 

Uterus,  Ovaries. — Normal. 

Microscopical  Examination. 
Omental  Gland. — No  tubercle  bacilli  seen. 
Mesenteric  Gland  (caseous  matter  from.) — Two  tubercle 
bacilli  seen. 

Mesenteric  Gland  (caseous  matter  from.) — One  tubercle 
bacillus  seen. 

Muco-Pus  from  Mesenteric  Gland. — No  tubercle  bacilli 
seen. 

Nodule  from  Liver. — One  tubercle  bacillus    seen. 

Nodule  from  Lung. — No  tubercle  bacilli  seen. 

Pus  from  Abscess  in  Spleen. — Five  tubercle  bacilli  seen. 

Ulcer  from  Intestine. — No  tubercle  bacilli  seen. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  mesenteric  glands  ;  one  died  of  general 
tuberculosis  in  53  days,  the  other  in  12  days  of  a  subacute 
infection  and  slight  tuberculosis. 

A  guinea-pig  inoculated  intraperitoneally  with  an 
emulsion  made  from  the  spleen  died  of  general  tuberculosis 
in  49  days. 
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BABOON  12.    (Adult.) 


Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date — January  22nd,  1904. 

Amount  of  Milk— 18-5  c.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Accidentally  killed— March  26th,  1904. 

Duration  of  Experiment— 65  days. 

Clinical  History. 
No  signs  of  illness  were  noticed  during  the  experiment. 

Temperature. 
The  temperature    rose  on  the  62nd  day  to  39*4°C.  ; 
otherwise  it  was  normal  throughout. 

POST-MORTEM  EXAMINATIONS. 

General  Condition. — Good. 

Tongue,  Pharynx,  Larynx,  Tonsils,  Post- Pharyngeal 
Lymphatic  Glands,  Submaxillary  Lymphatic  Glands, 
Submaxillary  Salivary  Glands,  Sublingual  Salivary  Glands, 
Parotid  Salivary  Glands.— Normal. 

Omentum,  Peritoneum.— formal,  except  for  adhesions 
mentioned  below. 

Stomach.— Normal  (showed  numerous  little  follicles). 

The  Duodenum  showed  uniformly  scattered  little  whitish 
rounded  grains  (Brunner's  glands). 

Ileum.— The  lower  12  in.  or  so  was  congested.  About 
10  in.  from  the  ileo-csecal  valve  was  a  minute  ulcer  with 
raised  edges,  and  close  by  was  probably  another,  but 
the  cut  made  by  opening  the  gut  passed  through  it, 
rendering   examination   unsatisfactory. 

Ccecum. — The  cascuni  and  the  first  12  in.  of  large 
intestine  were  thickly  studded  with  little  slightly  elevated 
whitish  spots,  the  largest  being  from  -^  in.  to  |  in.  in 
diameter.  Some  of  them  showed  a  little  dark  point  in 
the  centre.  They  were  most  conspicuous  at  the  com- 
mencement of  the  colon,  and  gradually  became  less  so 
and  more  translucent,  the  transition  occupying  the 
middle  of  the  colon  (18.  in.  from  the  caecal  valve). 
These  latter  were  evidently  normal  solitary  follicles. 
It  seemed  to  me  doubtful  whether  the  former  were 
normal  or  no. 

There  were  in  addition  three  pea-sized  dark  coloured 
prominences  of  the  mucous  membrane,  close  to  the 
ileo-caecal  valve,  one  being  in  the  caecum,  full  of  soft 
dark   green    pultaceous    matter. 

Abdomincl  Lympha'ic  G'a  ds.— Along  the  lesser 
curvature  of  the  stomach  in  the  small  omentum  was 
a  series  of  glands  (three  in  number),  varying  in  size 
from  a  pea  to  a  sparrow's  egg,  full  of  softened  and 
caseous  contents.  Almost  continuous  with  these  there 
was  a  large  mass  of  glands  lying  close  to  the  spinal 
column,  around  the  cceliac  axis  and  in  the  root  of 
the  mesentery,  to  which  a  part  of  the  duodenum  was 
so  closely  adherent  as  to  be  separable  with  difficulty  ; 
the  mass  was  closely  incorporated  with  the  pancreas, 
which,  however,  appeared  to  be  normal.  It  measured 
If  in.  by  1J  in.  by  £  in.,  and  was  very  irregular  in  shape. 
On  section  it  appeared  to  be  composed  of  a  mass  of 
glands,  caseous  and  softened,  and  united  by  dense  pearly 
white  fibrous  tissue.  This  mass  doubtless  contained 
the  cceliac  and  mesenteric  glands.  More  posteriorly, 
and  lying  closer  to  the  spinal  column,  was  a  group  of 
renal  glands  on  the  right  side  as  large  as  a  walnut,  and 
one  on  the  left  side  entirely  caseous  and  softened. 

*Sfleen.— Much  enlarged,  measured  3|  in.  by  2$  in.  by 
1  in.  It  was  rendered  nodular  all  over  by  pea-sized 
nodules,  some  of  which  just  projected  above  the  surface, 
while  others  appeared  as  cream-white  hemispherical 
projections.  The  latter  were  extensively  adherent  to  the 
diaphragm  and  to  the  omentum.     When  the  latter  was 

*  See  Plate  4. 


torn  away  a  lenticular  portion  of  each  nodule  remained 
adherent  to  it.  On  section  pea-sized  nodules  up  to 
|  in.  in  diameter  were  thickly  crowded  throughout 
the  spleen,  leaving  but  little  functional  tissue  between. 
The  nodules  were  rounded  and  composed  of  cream- 
coloured  caseating  tissue  surrounded  by  firm  translucent 
pinkish  grey  tissue  with  a  cauliflower  margin. 

Kidneys. — Congested.  The  left  showed  no  sign  of 
tubercle. 

The  right  kidney  showed  two  small  tubercles  under  the 
capsule. 

Suprarenals. — The  right  was  normal ;  the  left  was  not 
found. 

The  Liver  showed  about  thirty  tubercles  on  its  surfaces, 
the  largest  scarcely  I,  in.  in  dimeter.  They  were  yellowish 
white  and  opaque,  with  a  grey  translucent  margin. 
Attached  to  some  was  a  little  translucent  film, 
scarcely  visible,  which  overlay  the  surface  of  the  liver, 
forming  a  narrow  halo  around  the  margin  of  the  largest 
tubercles.  Section  showed  some  similar  tubercles  in  the 
substance  of  the  organ. 

The  Lungs  were  congested  in  patches,  almost  black  along 
the  dorsal  margin.  On  section  they  exuded  frothy  fluid 
which  filled  the  bronchi. 

Nineteen  tubercles  were  counted  in  the  lungs  ;  these  had 
whitish  centres  and  dark  grey  translucent  margins  ;  they 
were  variable  in  size ;  the  largest  was  not  more  than 
\  in.  in  diameter. 

Thoracic  Glands. — These  were  enlarged.  Two  glands 
on  the  sternal  side  of  the  trachea  were  each  about  as 
big  as  a  sparrow's  egg.  On  section  they  had  a  thick 
white  capsule,  extensions  from  which  divided  the  glands 
into  several  compartments,  each  filled  with  caseous  and 
liquefying  contents.  Along  the  spinal  column  there 
were  several  enlarged  glands  just  within  the  opening 
of  the  thorax  on  the  right  side.  Another  as  large  as 
the  above  a  little  further  back,  and  a  continuous  chain 
of  small  glands  on  the  left  side  2  in.  in  length  still 
more  posteriorly  were  full  of  caseo-purulent  contents. 

Heart,   Pericardium. — Normal. 

There  was  an  excess  of  fluid  in  the  pericardial  sac. 

Pleura. — Normal. 

Testes. — Normal. 

Lumbar  Glands. — Normal. 

No  iliac  or  sacral  glands  found. 

Inguinal  Glands,  Popliteal  Glands. — Normal. 

Gluteal  Glands. — Not  found. 


Microscopical  Examination. 

Colon.  Whitish' spot  (normal  follicle)    _T    ,    .       ,    ,      .... 
r,      i  ,    ,.f        r  ,,.  ,  .  No  tubercle  bacilli. 

Duodenum  (solitary  follicle) 

Right  Kidney. — Tubercle  bacilli. 

Emulsion  of  Spleen. — One  tubercle  bacillus. 

Emulsion  of  Thoracic  Gland. — Tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  spleen  and  two  were  inoculated  with  an 
emulsion  made  from  a  thoracic  gland.  All  died  of  general 
tuberculosis. 
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PIGil8. 


Age— 10  weeks. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  16th,  1904. 

Amount  of  Milk — 5-58  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— February  24th,  1904. 

Duration  of  Expsriment — 39  days. 

Clinical  History. 

The  animal  remained  in  good  health  throughout  the 
experiment. 

Temperature. 

Slight  rise  on  the   18th  day  (to  40°C),  then  practically 
normal. 


Weights-. 


qrs.  lbs. 
1       6 
1     11 


January  19th,  1904      - 
February  16th,  1904     - 

Gain  in  Weight. — 5  lbs. 

Average  weekly  gain. — 1-25  lbs. 

Tuberculin  Test. 

February  19th,   1904,   34  days  after    the    experiment 
began.     Positive.     Rise  of  temperature,  2-5°C. 

POST-MORTEM  EXAMINATION. 

Body. — Well   nourished. 

Tongue,    Tonsils,   Pharynx. — Normal. 

Submaxillary    Glands,    Subparotid    Glands,  -Pharyngeal 
Glands. — Normal  in  size  and  appearance. 

Superficial  and  deep  cervical  glands  normal. 

Abdomen  : 

Omentum,  Parietal  Peritoneum. — Normal. 

Stomach. — On  the  anterior  surface  of  the  stomach 
there  was  a  series  of  short  loosely  attached  strands 
of  connective  tissue,  in  two  of  which  small  hard 
bodies  could  just  be  detected  (no  tubercle  bacilli). 
Mucous  membrane  of  stomach  normal. 

Small  Intestine. — The  long  Peyer's  patch  sh»wed, 
about  six  inches  from  the  ileo-caecal  valve,  a  minute 
star-shaped  ulcer ;  the  lymphoid  tissue  beneath 
was  not  thickened,  but  showed  two  minute  whitish 
specks.     The  small  intestines  were  elsewhere  normal. 

Large  Intestine. — Normal  throughout. 

Mesenteric  Glands. — A  gland  about  the  middle 
of  the  mesentery  contained  an  indurated  nodule 
1  cm.  in  diameter,  which  on  section  showed  early 
foci  of  caseation. 

A  gland  at  the  hinder  end  of  the  mesentery  felt 
indurated,  but  showed  no  obvious  foci  of  caseation. 

All  other  mesenteric  glands  were  normal. 

Ileo-colic  Glands. — At  the  junction  of  the  ileum  with 
the  caecum  there  were  two  enlarged  glands,  one  the  size 
of  a  chestnut,  the  other  half  that  size  ;  these  consisted 
of  firm  translucent  tissue,  in  which  were  embedded 
opaque  whitish  (or  yellowish  white)  irregular  patches 
of    necrosis. 

Several  glands  near  these  were  normal. 

Colic  Glands. — The  chain  of  glands  between  the 
coils  of  the  large  intestine  was  normal. 

Rectal  Glands. — Normal. 

Spleen. — On  the  surface  there  was  a  short  fibrous 
process  similar  to  those  on  the  stomach,  but  no 
definite  luhercles  could  be  felt  (no  tubercle  bacilli); 
except  for  this  the  spleen  was  perfectly  normal 
throughout. 


Liver. — On  the  surface  there  was  a  number  of 
whitish  tubercles  (thirty  counted)  ranging  in  size 
from  a  mustard  seed  to  a  No.  4  shot.  Similar 
tubercles  were  seen  in  the  substance  ;  many  of  the 
larger  tubercles  were  slightly  opaque  in  the  centre. 

Portal  Glands. — Two  small  glands  in  the  lesser 
omentum  showed  a  few  minute  whitish  foci. 

Kidneys. — The  left  showed  a  few  pale  streaks  in 
the  cortex  ;   otherwise  normal. 

The  right  was  normal  on  the  surface  and  on 
section. 


Suprarenal  Bodies. 
Thorax  : 


-Normal. 


Heart,  Pericardium,  Pleura,  Diaphragm. — Normal 

Lungs. — The  caudal  lobe  of  the  left  lung  showed 
on  the  dorsal  surface  a  greyish,  opalescent  tubercle 
2 '5  mm.  in  diameter. 

The  right  cephalic  lobe  contained  a  similar  tubercle 
The    right  caudal  lobe  showed  near    the  surface 
a  pinhead-sized  translucent  tubercle. 

Thoracic  Glands. — The  dorsal  mediastinal  and 
bronchial  glands  appeared  normal  to  the  naked  eye. 

Larynx,  Trachea,  Thymus,  Testicles,  etc. — Normal. 

The  following  lymphatic  glands  showed  no  macro- 
scopic evidence  of  tuberculosis  : — 

Right  and  Left  Prescapular,  Right  and  Left  Pre- 
pectoral,  Right  and  Left  Precrural,  Right  and  Left 
Superficial  Inguinal,  Right  aad  Left  Iliac,  Sacro-Iliac, 
Lumbar,  Right  and  Left  Popliteal,  Ventral  Medias- 
tinal. 

There  was  slight  cedematous  swelling  of  the  sub- 
cutaneous tissues  at  the  seat  of  inoculation  of  tuberculin  in 
the  right  thigh  ;  the  skin  over  the  thickening  was 
desquamating. 

The  popliteal  and  superficial  glands  on  the  right  side 
were  twice  the  normal  in  size. 

Microscopical  Examination. 

Smears  from  : 

Mid  Mesenteric  Gland. — Tubercle  bacilli,  not 
numerous. 

Ileo-Ccecal  Gland. — Tubercle  bacilli  fairly  numerous. 

Spleen. — No  tubercle  bacilli. 

Liver. — One  tubercle  bacillus. 

Stomach  (surface  tubercle). — No  tubercle  bacilli. 

Glands  in  Lesser  Omentum. — Numerous  tubercle 
bacilli. 

Terminal  Mesenteric  Gland   -] 


Lung 


-J 


No  tubercle  bacilli. 


Guinea- Pigs    Inoculated. 


t. 


A  guinea-pig  inoculated  subcutaneously  with  an 
emulsion  made  from  the  terminal  mesenteric  gland  died 
in  45  days  of  general  tuberculosis. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  an  ileo-ca^cal  gland  died  of  an  acute  infection,  too 
early  for  tuberculosis  to  manifest  itself.  Another  guinea- 
pig  inoculated  with  an  emulsion  made  from  spleon 
remained  healthy. 
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PIG  44, 


Age — 9  months. 

Fed — Once  with  ths  tuberculous  milk  of  Cow  64. 

Date— January  19th,  1904. 

Amount  of  Milk — 1-41  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— March  5th,  1904. 

Duration  of  Experiment — i6  days. 

Clinical  History. 
There  were  no  signs  of  ill  health  during  the  experiment. 

Temperature. 

There  was  a  slight  rise  to  39-5°C.  on  21st  day,  otherwise 
nonnal  throughout. 

W(  ights. 


cwt.  qrs. 

lbs 

January   19th,    1904      - 

-     1       1 

14 

March    1st,    1904 

-     1       2 

21 

Gain  in  weight. — 1  qr.  7  lbs. 
Rate  of  gain  per  wek. — o\]  lbs. 

Tuberculin  Test. 

March    2nd.     43    days    after    the    experiment    began. 
Positive.     Rise   of   temperature   2-0°C 

POST-MORTEM  EXAMINATION. 

'General  Condition. — Good. 

Tongue,   Pharynx,  Surface  of  Palate. — Normal. 

Submaxillary  Lymphatic  Glands. — The  left,  the  size  of  a 
small  walnut,  contained  scattered  caseous  deposits. 
The  right,  the  size  of  a  small  bean,  was  normal. 

Right  Submaxillary  Salivary  Gland,  Left  Submaxillary 
Salivary  '''and. — Normal. 

Parotid  Lymphatic  Glands. — On  the  left  side  two  were 
normal.     No  glands  Mere  found  on  the  right  side. 

Small  Intestine. — A   Peyer's  patch  showed  some  gran- 
ules (normal  ?)  a  little  larger  and  whiter  than  the  rest, 


similar  to  those  described  in  Pig  40.     The  re.^t  of  the 
small  intestine  was  normal. 

Large  Intestine,  Mesenteric  Glands,  Glands  at  Il<  •  - 
caecal   Valve. — Normal. 

Colic  Glands. — Normal,  with  one  exception,  which  con- 
tained a  minute  caseous  mass  which  easily  shelled  out. 

Lungs,  Right  and  Left  Bronchial  Lymphatic  Glands. — 
Normal. 

Heart,    Pericardium,    Pleura. — Normal. 

Diaphragm,   Omentum,  Peritoneum. — Normal. 

Spleen. — One  fibroid  patch  was  seen  on  the  surface, 
the  size  of  a  pin's  head.     Substance  normal  on  section. 

Liver,  Hepatic  Lymphatic  Glands. — Normal. 

Kidneys. — The  right  thowed  one  pin-head  opaque 
point ;  otherwise  normal.     The  left  was  normal. 

Suprarenals. — Normal.  _ 

Various  Lymplvatic  Glands  : 

Right   Prescapidar,    Left    Prescapular. — Normal. 

Right  Popliteal,  Right  Iliac,  Left  Iliac,  and  Pre- 
crural  Glands. — Normal. 

Guinea-pigs  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  was  killed  in  86  days  ;  the  post-mortem  ex- 
amination showed  pseudo-tuberculous  lesions.  One 
guinea-pig  inoculated  with  emulsion  made  from  the  kidney 
and  two  guinea-pigs  inoculated  with  an  emulsion  made 
from  a  mesenteric  gland  remained  healthy  after  86  days. 


PIG  24. 


Age— 10  weeks. 

Fed — Once  with  ths  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 2794  c.c. 

Number  of  tubercle  bacilli— 5,000,000. 

Xilled— February  22nd,  1904. 

Duration  of  Experiment— 38  days. 

Clinical  History. 
The  animal  showed  no  signs  of  illness  during  the  ex- 


periment. 


Temperature. 


Slightly  raised  between  the  18th  and  22nd  days  (highest 
40-2°C.)  ;   then  never  exceeding  39-3°C. 


Weights. 


January  19th,   1904 
February  16th,  1904 

Gain  in  weight. — 5  1'  s. 

Average  weekly  increase- 


-1-25  lbs. 


qr. 

lbs 

1 

9 

1 

14 

Tuberculin  Test. 

February  19th,   1904.     34  days  after  the  experiment 
began.     Positive.     Rise  of  temperature  r3°C. 


POST-MORTEM  EXAMINATION. 
Body. — Well  nourished. 
Tongue,  Tonsils,  Pharynx. — Normal. 

Pharyngeal  Glands.— The  right  retro-pharyngeal  gland 
was  enlarged  to  the  size  of  a  walnut  and  indurated.  On 
section  it  showed  an  irregular  network  of  opaque  whitish, 
or  yellowish  white,  necrotic  tissue,  embedded  in  a  grey 
translucent  matrix. 

The  left  pharyngeal  gland  was  normal. 


77. 


3  U 
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SubmaocmiUary  Glands. — One  right  submaxillary  gland 
resembled  in  every  respect  the  right  pharyngeal  gland. 

Two  other  submaxillary  glands  on  the  right  side 
were  slightly  enlarged  and  showed  a  few  early  foci  of 
caseation. 

The  glands  in  the  left  submaxillary  region  were  normal. 

Subparotid  Lymphatic  Glands. — The  right  and  left  sub- 
parotid  glands  normal. 

Cervical  Glinds  (superficial  and  deep). — Normal. 
Oesophagus. — Normal. 

Abdomen  : 

Omentum,    Peritoneum,    Stomach. — Normal. 

Intestines  (large  and  small). — Normal  throughout. 
No  sign  of  ulceration  anywhere. 

Mesenteric  Glands. — A  gland  about  the  middle  of 
the  mesentery  contained  a  firm  nodule  5  mm.  in 
diameter,  in  which  were  some  early  foci  of  caseation. 
The  last  of  the  series  of  mesenteric  glands  felt  in- 
durated, but  was  not  obviously  enlarged  ;  no  opaque 
points  were  seen  on  section.  (Tubercle  bacilli  were 
found  in  a  smear  made  from  this  gland.) 

The  rest  of  the  mesenteric  glands  appeared  quite 
normal. 

Ileo-Caecal  Glands. — One  ileo-caecal  gland,  the 
size  of  a  Brazil  nut,  was  beset  with  opaque  whitish 
foci  of  caseation. 

Several  glands  in  the  neighbourhood  of  this  were 
unaffected. 

The  glands  in  the  midst  of  the  coils  of  the  large 
intestine  were  normal  in  size  and  appearance. 

Rectal  Glands. — Normal. 

The  Spleen  contained  eight  tubercles,  ranging  in 
size  from  a  pin's-head  to  a  small  shot ;  all  were  be- 
ginning to  caseate  ;  three  formed  rounded  con- 
gested elevations  on  the  surface. 

The  Liver  showed  on  the  surface  and  in  the  par- 
enchyma a  moderate  number  of  pearly  white  tubercles 
the  size  of  pinheads  ;  at  the  margin  of  one  of  the 
right  lobes  there  was  a  little  group  of  these  tubercles 
which  had  coalesced.  The  liver  substance  also  con- 
tained innumerable  whitish  foci,  just  visible  to  the 
naked  eye. 

Portal  Glands. — One  of  the  glands  in  the  small 
omentum  felt  indurated  and  showed  on  section 
three  or  four  minute  whitish  foci  (tubercle  bacilli 
found).  A  gland  near  the  portal  fissure  was  similarly 
affected. 

Kidneys. — The  right  kidney,  on  radial  section, 
diowed  in  the  cortex  a  few  pale  streaks,  which 
were  seen  on  the  surface  as  whitish  points. 

The  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 


Thorax  : 

Heart,  Pericardium,  Pleura,  Diaphragm. — Normal. 

Lungs. — Evenly  distributed  throughout  both  lungs 
there  was  a  considerable  number  (some hundreds)  of 
grey  translucent  tubercles  ;  most  of  the  tubercles 
were  about  the  size  of  pin-heads,  but  there  were 
many  that  were  much  smaller  ;  the  majority  showed 
a  minute  central  opacity. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
appeared  normal. 

The  Bronchial  Glands  were  not  obviously  enlarged, 
but  felt  slightly  hardened.  On  section  the  right 
bronchial  showed  one  or  two  whitish  points.  (No 
tubercle  bacilli  were  found  in  a  smear.) 

Larynx,  Trachea,  Testicles,  Epididymis,  Brain, 
Meninges,  Thymus. — Normal. 

The  following  lymphatic  glands  showed  no  sign  of 
tuberculosis  : — 

Right  and  Left  Prescapular,  Right  and  Left  Pre- 
pectoral,  Right  and  Left  Precrural,  Right  and  Left 
Superficial  Inguinal,  Right  and  Left  Iliac,  Sacro-Iliac, 
Lumbar,  Right  Popliteal. 

At  the  seat  of  inoculation  of  tuberculin  in  the  right 
thigh  the  subcutaneous  tissues  were  slightly  thickened 
and  nedematous. 

The  superficial  inguinal  and  popliteal  glands  on  the  right 
side  were  twice  the  normal  in  size,  and  were  slightly 
cedematous. 

Microscopical  Examination. 

Smears  from  : 

Relrj-Phamygeal  Gland. — Numerous  tubercle  bacilli 

Middle  Mesenteric  Gland. — Fairly  numerous 
tubercle  bacilli. 

Ileo-Caecal  Gland. — A  few  tubercle  bacilli. 

Gland  in  Small  Omentum. — Numerous  tubercle- 
bacilli. 

Lung  Nodule. — Three  tubercle  bacilli  seen. 

Gland  near  Portal  Fissure. — Two  tubercle  bacilli 
seen. 

Spleen. — Four  tubercle  bacilli. 

Terminal  Mesenteric  Gland. — A  few  tubercle  bacilli- 

Right  Bronchial  Gland. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

One  guinea-pig  inoculated  with  an  emulsion  made 
from  a  mesenteric  gland  (not  obviously  tuberculous)  and 
one  with  an  emulsion  from  the  spleen  remained  healthy 
after  78  days. 

Guinea-pigs  inoculated  with  emulsions  made  from  art 
ileo-caecal  gland  and  the  kidney  died  of  an  acute  infection- 


PIG  34. 


Age— 7  to  8  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 
Date— January  19th,  1904. 
Amount  of  Milk— 7*05  c.c. 
Number  of  tubercle  bacilli -5,000,000. 
Killed— March  5th,  1904. 
Duration  of  Experiment— 40  days. 
Clinical  ^History. 
The    animal    remained    in     good     health    during    the 
experiment. 

Temperature. 
There  was   a  slight  rise  on  28th  and  29th  to  40-3°C. 
and  40-2°C;   then  practically  normal. 

Weight. 


January   19th,   1904       - 
March   1st,   1904 
Increase  in  weight. — 13  lbs. 
Average  weekly  increase. — 2\  lbs 


cwt.  qr.  lbs. 
1  0  19 
1        1         4 


Tuberculin  Test. 

March  2nd.  43  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  2,5°C. 

POST-MORTEM    EXAMINATION. 

General  Condition. — Good. 

Tongue,   Pharynx,  Palate, — Normal. 

Submaxillary  Lymphatic  Glands. — The  right  was  very 
lobulated  and  irregular,  and  measured  2£  in.  by  1|  in.  by 
]]  in.  On  section  it  was  seen  to  be  really  a  group  of 
three  glands,  all  with  caseous  deposit,  the  middle  larger 
one  more  so  than  the  others. 
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The  left  was  kidney-shaped,  2  in.  by  1£  in.  by  1  in. 

On  section  a  large  amount  of  caseous  deposit  was  seen. 

Submaxillary  Salivary  Glands. — Apparently  normal. 

Pharyngeal  Lymphatic  Glands.— Lying  close  to  the 
hyoid  bone,  normal  on  both  sides. 

Deep  Parotideal  Lymphatic  Glands.— On  both  sides 
normal. 

Thymus. — Spotted  with  little  irregular  creamy  white 
points,  not  seen  either  in  Pig  46  or  44. 

Stomach .  — Normal. 

Small  Intestine. — In  one  Peyer's  patch,  about  8  ft. 
from  the  ileo-eaecal  valve,  was  a  depression  cor- 
responding to  which,  on  the  peritoneal  surface,  was  a 
yellow  spot.  It  was  apparently  a  beginning  ulcer.  The 
rest  of  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

There  was  one  round  worm  in  the  small,  and  five  in 
the  large  intestine. 

Rectum. — On  the  under  surface  of  the  rectum,  in  the 
middle  line,  was  a  small  yellowish  projection,  about  the 
size  of  a  very  small  pea,  caseous  on  section. 

Mesenteric  Glands. — Very  few  were  apparently  normal, 
the  rest  were  enlarged  and.  caseous  to  a  varying  extent. 
Those  in  the  anterior  part  of  the  mesentery  were  moie 
affected  than  those  in  the  lower.  In  none  could  any  cal- 
careous foci  be  found. 

Ileo-colic  Glands. — Were  about  twelve  in  nuniler  and 
varied  in  size  from  a  walnut  to  a  large  pea.  All  but  four 
showed  on  section  caseous  deposit,  some  more,  some  less  ; 
the  largest  ones,  the  size  of  a  walnut,  were  caseous  for 
at  least  three-quarters  of  their  substance ;  none  of  them 
was  gritty  on  section. 

Colic  Glands. — One  of  the  colic  glands,  situated  ap- 
parently about  the  middle  of  the  colon,  contained  a  nodule 
about  the  size  of  a  pea,  which  on  section  was  mottled  with 
caseous  material. 

In  the  left  inguinal  region,  in  the  subcutaneous  tissue, 
were  about  a  dozen  little  spherical  bodies,  the  larger  ones 
about  the  size  of  a  large  pea.  On  section  they  were  found 
to  be  thin-walled,  and  to  be  filled  with  soft  pultaceous 
matter. 

Lving  on  one  of  the  folds  of  the  colon,  and  projecting 
from  the  surface-,  was  a  nodular  hemispherical  mass,  the 


size  of  a  large  pea.     When  cut  open,  like  the  mass  above 
described,  it  had  a  botryoidal  pultaceous  mass  inside 

Omentum,  Peritoneum. — Normal. 

On  the  edge  of  the  lesser  omentum  were  two  glands, 
each  about  an  inch  in  long  diameter,  Iobulated  in  external 
appearance.  On  section  they  were  somewhat  firm,  and 
had  a  suspicious  Iobulated  appearance,  but  were  not 
definitely   tuberculous. 

Spleen. — Norma!. 

Liver. — On  the  surface  of  the  lobe  above  the  gall  bladder 
was  an  opaque  yellow  body  the  size  of  a  No.  1  shot,  partly 
embedded,  part \y  projecting  (tubercle?).  Scattered  over 
the  surface  of  the  organ  was  a  number  of  grey  specks 
(tuberculous  ?). 

A  few  minute  specks  of  a  similar  nature  were  found 
in  the  substance  on  section. 

Hepatic  Lymphatic  Glands. — Normal. 

Kidneys. — Each  kidney  was  mottled  (peppered)  on  the 
surface  with  minute  grey  points.  On  section  some  of  these 
points  were  seen  to  extend  into  the  cortical  substance, 
but  the  rest  of  the  kidney  appeared  normal. 

Suprarenals. — Normal . 

Pleura,  Diaphragm  (on  both  sides),  Lungs,  Right  and 
Left  Bronchial  Glands,  Heart,  Pericardium. — Normal. 

Various  Lymphatic  Glands  : 

Left  Prescapular. — Apparently  normal,  as  was  also 
a  gland  lying  ventral,  and  cephalic  to  the  above. 

Right  Prescapular. — Was  also  normal. 

Popliteal,  Precrural,  Iliac,  Pudic. — Normal. 

Uter  us. — Atrophied. 

Ovaries. — Non-existent. 

At  the  seat  of  inoculation  of  tuberculin  (three  days  ago), 
on  the  inner  side  of  thigh,  the  subcutaneous  tissue  was 
swollen  and  cedematous,  forming  an  oval  mass  about 
4  in.  by  3  in.  by  2  in. 

Microscopical  Examination. 

Nodule  from  Inguinal  Region. — Three  tubercle  bacilli 
seen. 

Nodule  from  Peritoneal  Surface  of  Colon. — No  tubercle 
bacilli  seen. 


GUINEA-PIGS    INOCULATED. 

INTRAPERITONEAL   INOCULATIONS   (GuiNEA-PlG  882  WAS  INOCULATED  SUBCUTANEOUSLY). 


Number  of 
(luinea-pig. 


880 

881 

3*3 


Weight  in 
Grammes. 


200 
200 

170 

17<) 


Material  Inoculated. 


Duration  of  Life. 


E.  of  Spleen 

E.  of  Kidney. 

E.  of  Submaxillary  Gland 

E.  of  Submaxillary  Gland 


Died,  13  days 
Killed,  44  days 
Died,  42  days 
Died,  10  days 


Kesult . 


Slight  Tuberculosis. 

Health}'. 

General  Tuberculosis. 

Slight  Tuberculosis. 
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PIG  26. 


Age— 10  weeks. 

Fed — Once  with  the  tuberculous  milk  of  Cow  04 

Date— January  lGth,  1904. 

Amount  of  Milk — 55-85  c.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— February  22nd,  1904. 

Duration  of  Experiment— 37  days. 

Clinical   History. 

The  animal  showed  no  signs  of  illness  during  the 
experiment. 

Temperature. 

Slight  rise  on  20th  day  to  40-l°C.  ;  then  for  about  a 
week  varying  between  39-1°  and  39-8°C.  On  29th  and 
30th  days  temperature  40 ^"C. ;  normal  again  on  the 
32nd  and  on  subsequent  days. 


qr.     lbs. 
1         9 
1       14 


Weights. 

January  19th,    1904     - 
February  10th,  1904 

Gain  in  weight. — 5  lbs. 

Average  gain  per  week. — 1'25  lbs. 


Tuberculin   Test. 

February  19th,  1904,  34  days  after  the  experiment 
began.     Positive.     Rise  of  temperature,  2'0°  C. 

POST-MORTEM  EXAMINATION. 
Body. — Well  nourished. 
Tongue,  Pharynx,  Oesophagus. — Normal. 
Tonsils. — Normal  in  appearance. 

Right  Retro -Pharyngeal  Gland. — Enlarged  (1|  in.  by 
1  in.  by  \  in.)  and  indurated,  showed  on  section  firm 
opaque  whitish  caseous  patches,  irregular  in  outline, 
embedded  in  a  greyish  translucent  matrix. 

Left  Posterior  Pharyngeal  Gland. — Apparently  normal. 

Submaxillary  Glands. — One  right  submaxillary  gland 
was  enlarged  (size  of  a  Brazilian  nut)  and  hard,  and 
showed  numerous  caseous  foci  ;  two  small  glands  near 
this  were  normal. 

In  the  left  submaxillary  region  there  was  a  firm  mass, 
formed  apparently  by  the  fusion  of  two  lymphatic  glands, 
measuring  If  in.  by  1£  in.  by  §  in.  ;  on  section  it  closely 
resembled  the  pharyngeal  gland. 

Parotid  Lymphatic  Glands,  Superficial  and  Deep  Cervical 
Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach. — Normal. 

Intestines. — In  the  last  5  feet  of  small  intestine 
there  were  seen  five  minute  superficial  ulcers.  All 
occurred  in  Peyer's  patches,  the  long  terminal  gland 
.containing  four  ;  the  bases  of  the  ulcers  were  not 
appreciably  thickened,  and  there  were  no  subperi- 
toneal tubercles  ;  the  lymphoid  tissue  beneath  one 
ulcer  seemed  a  little  opaque,  and  beneath  another 
showed  one  or  two  minute  whitish  specks  ;  the 
margins  of  three  of  the  ulcers  were  hyperemia. 
The  rest  of  the  small  intestine  was  normal. 

Large  intestine  normal  throughout. 

Gastric  Glands. — The  group  of  glands  on  the  surface 
of  the  stomach  and  in  the  lesser  omentum  showed 
no  naked  eye  evidence  of  tuberculosis. 

Mesenteric  Glands. — The  first  five  mesenteric  gl  mds 
were  normal  ;  the  sixth  was  slightly  indurated,  and 
showed  a  few  suspicious  whitish  specks.  (No 
tubercle  bacilli  found.) 

Three  glands  about  the  middle,  and  two  at  the 
posterior  end  of  the  mesentery  presented  firm  nodular 
enlargements,  from  7  to  I"  mm.  in  diameter,  which  on 
sect  inn    showed    small    areas    and    foci    of   caseation. 


Two  of  the  mesenteric  glands  felt  indurated,  bu! 
were  not  caseous. 

Around  the  lower  end  of  the  ileum  there  were  five 
enlarged  uniformly  indurated  glands,  varying  in  size 
from  a  kidney  to  a  broad  bean,  which  on  section 
showed  numerous  small  areas  of  caseation. 

A  colic  gland,  the  size  of  a  pea,  6  in.  from  the  ileo- 
csecal  valve,  was  closely  beset  with  caseous  foci. 

The  lymphatic  glands  between  the  coils  of  the  large 
intestine  showed  two  pea-sized  caseous  nodules. 

A  small  tuberculous  gland  was  seen  on  the 
large  intestine,  about  2  ft.  from  the  anus. 

In  none  of  the  affected  glands  was  there  any  sign 
of  softening. 

The  Rectal  Glands  appeared  slightly  enlarged  and 
were    oedematous. 

The  Spleen  showed  on  the  surface  two  translucent 
tubercles,  smaller  than  mustard  seeds ;  the  pulp 
contained  one  spherical  tubercle,  the  size  of  a  pin's 
head,  with  an  opaque  yellowish  centre  (tubercle 
bacilli   found.) 

The  Liver  showed  on  both  surfaces  a  considerable 
number  of  greyish  white  translucent  tubercles,, 
from  0-5  to  1*5  mm.  in  diameter  ;  the  larger  tubercles 
had  opaque  whitish  centres  ;  similar  tubercles  were 
scattered  throughout  the  substance. 

Hepatic  Lympliatic  Glands  (two  in  number). — 
Showed  a  few  suspicious  whitish  specks  (no  tubercle 
bacilli  found). 

Kidneys. — Both  kidneys  contained  in  the  cortex 
innumerable  pale  whitish  foci,  which  gave  the 
surface  a  peculiar  speckled  or  mottled  appearance. 
The  foci  were  not  readily  detected  in  the  deeper 
parts  of  the  kidney,  but  some  of  those  on  the  surface 
could  be  seen  to  extend  a  variable  distance  into  the 
cortex.     (No  tubercle  bacilli  found.) 

Suprarenal   Bodies. — Normal. 
Thorax : 

Lungs. — Evenly  distributed  throughout  both  lungs- 
there  were  very  numerous  (some  hundreds)  translucent 
shotty  tubccles  ;  t'  ess  were  generally  about  the 
size  of  a  pin  3  head,  but  there  were  numbers  that  were 
smaller ;  in  most  of  the  tubercles  there  was  a  minute- 
central  opacity. 

Bronchial  Glands. — The  right  and  left  bronchial 
glands  appeared  normal  to  the  naked  eye. 

A  peribronchial  gland  on  the  right  side  was  in- 
durated, and  showed  a  few  minute  whitish  foci. 
(Tubercle  bacilli  found.) 

The  glands  in  the  dorsal  mediastinum  were  normal. 

Parietal  and  Diaphragmatic  Pleura,  Heart,  Peri- 
cardium.— Normal. 

Larynx,  Trachea,  Testicles,  Brain  and  Meninges. — 
Normal. 

The  following  lymphatic  glands  showed  no  signs  of 
tuberculosis : 

Right  and  Left  Prcscapular,  Prepectoral.  P.ecrural. 
Superficial  Inguinal,  Iliac,  Sacro-Iliac,  Lumbar. 

A  group  of  glands  between  the  trachea  and  episternum 
was  also  normal. 

At  the  seat  of  inoculation  of  tuberculin  (three  days 
previously)  in  the  right  thigh  there  were  some  thickening 
and  oedematous  infiltration  of  the  subcutaneous  tissues. 

The  right  superficial  inguinal  glands  were  about  twice- 
the  size  of  the  left  and  were  oedematous. 
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Microscopical  Examination. 

Smears  from  : 

Mesenteric    Gland. — Tubercle     bacilli     moderately 
numerous. 

Spleen. — One  tubercle  bacillus  seen. 

Liver. — Three  tubercle  bacilli  seen. 


Right  Peribronchial  Gland. — Sevea   tubercle   bacilli 
seen. 

Lung. — Ono  tubercle  bacillu  •. 

Petri-Pharyngeal  Glani. — Tubsr  I"  bacilli  numerou 

Sixth  Mesenteric  Gland         "| 

Gland  near  Portal   Fissure    r   No   tuVrc'e   bicilli. 

Kidney  (two  sms  irs)  J 


GUINEA-PIGS  INOCULATED. 

Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig . 

Weight   in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

856 
857 
858 
859 

290 
170 
240 
250 

E.  of  Spleen 

E.  of  Mesenteric  Gland 

E.  of  Left  Bronchial  Gland 

E.  of  Left  Kidney 

Killed  56  days 
Died  17  days 
Died  48  days 

Killed  56  days 

General  Tuberculosis. 
Tuberculosis. 
General  Tuberculosis. 
Healthy. 

PIG  40. 


Age — Nine  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date— January  19th,  1904. 

Amount  of  Milk— 14- 1  c.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— March  4th,  1904. 

Duration  of  Experiment— 45  days. 

Clinical  History. 

The  animal  remained  in  good  health  during  the  experi- 
ment and  the  temperature  was  normal  throughout. 


cwt.    qrs.  lbs. 


21 

19 


Weights. 

January  19th,   1904       - 
.March  1st,   1904 

Increase  in  weight. — 26  lbs. 

Pate  of  increase  per  week. — 4|  lbs. 

Tuberculin  Test. 

March  2nd,  1904.  43  days  after  the  experiment  began. 
Positive  reaction.     Rise  of  temperature  1  "3°  C. 

POST-MORTEM    EXAMINATION. 

General  Condition. — Good. 

Pharynx. — In  the  soft  palate,  on  the  left  side,  was  a 
little  yellow  spot  in  the  mucous  membrane.  On  cutting 
into  this  it  was  found  to  be  part  of  a  small  caseous  nodule 
about  the  size  of  a  large  shot. 

A  similar  nodule  was  found  on  the  right  side,  in  the 
palatal  tissue,  near  the  margin  of  the  tongue. 

These  nodules  were  not  sharply  circumscribed,and 
would  not  shell  out.  They  were  quite  obviously  not 
crypts  filled  with  secretion. 

Submaxillary  Lympliatic  Glands. — On  the  left  side  were 
two  rounded  glands,  each  the  size  of  a  pigeon's  egg  (one 
and  a  quarter  to  one  and  a  half  inches  in  length),  closely 
joined  together;  on  section  they  were  found  to  be  rather 
firm,  congested,  and  mottled  all  over  with  irregular  yellow 
caseating  areas. 

On  the  right  side  one  gland,  about  half  the  size  of  those 
on  the  left,  had  several  caseating  foci. 


Plvaryngeal  Glands. — A  lymphatic  gland,  lying  next 
to  the  hyoid  bone  on  the  right  side,  was  normal.  Another 
on  the  left  side  was  also  normal. 

The  lymphatic  glands  in  the  posterior  triangle  of  neck 
on  both  sides  were  normal. 

Thymus .  — Normal . 

Stomach.— The  mucous  membrane  of  the  pyloric  half 
of  the  stomach,  especially  near  the  lesser  curvature,  had 
the  appearance  of  being  pitted  with  innumerable  very 
small  ulcers  with  raised  yellow  edges  (?  normal  struc- 
tures.) 

Small  Intestine. — Normal,  unless  some  rather  numerous 
rounded  whitish  elevations  in  the  Peyer's  patches  were 
early  tubercles. 

The  Large  Intestine  showed  very  numerous  rounded 
elevations,  with  a  small  central  depression  (follicles). 
There  was  no  sign  of  inflammation  or  of  caseation  about 
them.  Similar  follicles,  not  so  well  developed,  were  seen 
in  Pigs  34  and  44. 

On  the  caecal  side  of  the  ileo-caecal  valve  were  some 
wide-mouthed  follicles,  filled  with  yellowish  green 
contents. 

Mesenteric  Glands. — Two  enlarged  glands  (the  larger 
1  in.  by  f  in.)  were  almost  entirely  in  a  state  of  early 
caseation.     The  rest  were  normal. 

A  group  of  glands  close  to  the  ileo-caecal  valve  were 
rather  firm  and  slightly  enlarged,  but  showed  no  sign  of 
tubercle. 

Colic  Glands. — A  few  glands,  lying  between  the  folds 
of  the  large  intestine,  appeared  slightly  enlarged,  congested 
and  hard,  and  one  contained  a  caseous  and  softened 
focus.  Others,  like  the  mesenteric  glands  which  were 
not  obviously  tuberculous,  were  very  much  firmer  than 
the  glands  of  a  calf,  and  were  somewhat  nodular,  white, 
and  translucent. 

Omentum.  Peritoneum,  Liver,  Hepatic  Lympliatic  Gla.uls^ 
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Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 

Diaphragm,  Pleura. — Normal. 

Heart. — The  right  ventricle  was  entirely  filled  with 
a  large  colourless  clot,  not  adherent  to  the  heart  wall, 
but  nevertheless  rather  firm  and  opaque.  There  was  a 
very  small  quantity  of  coloured  clot  in  the  ventricle. 

Pericardium. — Normal. 

Lungs. — One  little  solid  nodule,  the  size  of  a  shot,  was' 
removed  from  near  the  edge  of  the  base  of  the  left  lung 
for  further  examination. 

The  lungs  were  otherwise  normal. 

Bronchial  Lymphatic  Glands. — Normal. 
Ovary. — Normal. 
Uterus.  — Normal. 


Two  large  pudic  lymphatic  glands  were  normal. 

Other  Lymphatic  Glands :  Right  Prescapular,  Left  Pre- 
scapular,  Right  Precrural,  Left  Precrural,  Right  Popliteal, 
Left  Popliteal. — Normal. 

Microscopical  Examination. 
Nodule  from  Right  Palate. — No  tubercle  bacilli  seen. 
Nodule  from  Left  Palate. — No  tubercle  bacilli  seen. 

((1). — No  tubercle  bacilli  seen. 
(2). — No  tubercle  bacilli  seen. 
Mesenteric  Gland. — No  tubercle  bacilli  seen. 
Ovary. — No  tubercle  bacilli  seen. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations.    (Guinea-Pig  878  Inoculated  Subcutaneously.) 


Number  of 
Guinea  •  pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

876 

877 
878 
879 

230 
200 
230 
190 

E.  of  Spleen 
E.  of  Mesenteric  Gland 
E.  of  Submaxillary  Gland 
E.  of  Submaxillary  Gland 

Killed  G8  days         Healthy. 

Died  21  days          Tuberculosis. 

Died  63  days          General  Tuberculosis. 

Died  8  days            Slight     Tuberculosis     (death 
due  to  other  causes). 

PIG  30. 


Age — 10  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  20th,  1904. 

Amount  of  Milk — 1-41  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— May  2nd,  1904. 

Duration  of  Experiment — 103  days. 


Clinical  History. 
There  was  no  sign  of  illness  during  the  experiment. 

Temperature. 

After  the  first  week  was  slightly  raised  for  four  weeks, 
varying  between  38*8°  and  40°C.  ;  then,  with  exception 
of  three  or  four  slight  rises,  highest  39,7°C,  was  fairly 
normal  till  death. 

Weights. 

January  19th,  1904     - 
May  2nd,  1904 

Gain  in  weight. — 21  lbs. 
Average  gain  per  week. — 131  lbs. 

Tuberculin  Test. 

April  18th,  1904,  89  days  after  the  experiment  began. 
Positive.     Pise  of  temperature,  r9°C. 

April  22nd,  93  days  after  the  experiment  began. 
Positive.     Rise,  12°C. 

April  26th,  97  days  after  the  experiment  began. 
Rise  of  temperature,  0-4°C. 


qr. 
1 
2 


lbs. 
7 
0 


POST-MORTEM  EXAMINATION . 

Con  dition.—F&i  r. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymph'  tic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lymphatic 
Glands,  Thymus. — Normal. 

Abdomen  : 

Omentum. — The  omentum  contained  some  scattered 
hard  translucent  tubercles,  about  the  size  of  pins' 
heads,  most  of  which  were  slightly  opaque  in  the 
centre.  In  the  middle  of  the  omentum  there  was  a 
small  gland  filled  with  caseo-pus. 

Mesentery. — On  the  surface  of  the  mesentery, 
around  its  root,  there  was  a  series  of  firm,  caseous 
tubercles,  the  size  of  millet  seeds,  loosely  attached  to 
the  mesentery  by  slender  congested  strands  of 
connective  tissue. 

Stomach. — The  anterior  surface  of  the  stomach 
showed  a  series  of  hard  pearly  grey  tubercles  1  to  2 
mm.  in  diameter ;  near  the  cardiac  end  there  were 
two  clusters  of  rather  larger  nodules,  loosely  attached 
to  the  surface  by  fibrous  tissue  strands. 
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The  mucous  membrane  of  the  stomaoh  was 
normal. 

Gastric  Glands. — Normal. 

Large  and  Small  Intestines. — Normal  throughout  ; 
no  sign  of  ulceration. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  showed  a  yellow  necrotic  focus 
which  had  not  begun  to  caseate. 

All  other  mesenteric  glands  w?re  normal. 

Of  the  group  of  glands  around  the  termination  of  the 
ileum  one  only,  the  size  of  a  filbert,  was  tuberculous  ; 
this  contained  two  firm  greyish  white  caseous  gritty 
nodules,  one  about  £  in.,  the  other  \  in.  in  diameter. 

The  glands  in  the  midst  of  the  coils  of  the  large  in- 
testine were  normal. 

Spleen. — The  spleen  was  not  enlarged  ;  on  the  surface 
there  were  a  few  translucent  flattened  tubercles  from 
1  to  2  mm.  in  diameter  ;  in  the  substance  there  were 
some  fifteen  nodules,  ranging  in  size  from  a  small 
shot  to  a  large  pea,  some  of  which  formed  rounded 
eminences  on  the  surface.  On  section  the  nodules 
consisted  of  greyish  somewhat  translucent  tissue, 
in  the  centre  of  which  small  caseous  foci  were  seen  ; 
in  the  largest  nodule  the  central  part  was  distinctly 
softened  ;  the  caseous  foci  were  not  appreciably 
calcareous. 

The  Liver  showed  on  the  surface  beneath  the  capsule 
very  numerous  pearly  white  nodules  from  1  to  3  mm. 
in  diameter  ;  the  nodules  were  somewhat  irregular 
in  outline  ;  all  except  a  few  of  the  smallest  ones 
showed  opaque  white  caseous  gritty  central  foci  ; 
some  of  the  nodules  projected  slightly  on  the  anterior 
surface,  where  they  were  flattened  and  slightly 
mushroomed  ;  similar  nodules  occurred  fairly 
evenly  distributed  throughout  the  substance  of  the 
liver. 

Growing  from  the  capsule  on  the  anterior  surface 
there  were  many  slender  connective  tissue  filaments. 

Portal  Glands. — In  the  lesser  omentum  there  was  a 
group  of  seven  or  eight  firm  glands,  ranging  in  size  from 
a  small  bean  to  a  walnut ;  on  section  all  the  glands 
showed  scattered  throughout  their  substance  irregular 
yellowish  casso -necrotic  areas;  in  two  or  three  of 
the  larger  glands  there  were  firm  ciseous  masses 
appreciably  gritty  from  calcification. 

Three  small  glands  around  the  cceliac  artery 
showed  caseous  gritty  foci. 

Two  glands  lying  on  the  pancreas,  one  the  size  of 
a  broad  bean,  the  other  much  smaller,  showed 
scattered  throughout  firm  yellowish  necrotic  areas, 
in  the  centres  of  some  of  which  gritty  foci  were 
seen. 


Kidneys.  Suprarenal  Bodies,  Lumbar  Glands, 
Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — Scattered  throughout  both  lungs  there 
were  numerous  grey  translucent  tubercles,  less  than 
a  mustard  seed  in  size,  some  of  which  were  slightly 
opaque  in  the  centre.  There  were  also  a  few  largi-r 
nodules  (none  larger  than  a  small  pea),  which  had 
softened  and  gritty  caseous  centres  ;  these  latter 
occurred  mainly  in  the  caudal  lobes. 

On  the  diaphragmatic  surface  of  the  right  lobe 
there  were  several  soft  vascular  connective  tissue 
outgrowths. 

The  bronchial  and  mediastinal  glands  were  not 
enlarged  or  obviously  tuberculous. 

Diaphragm. — On  the  peritoneal  surface,  mainly 
on  the  right  side,  there  were  numerous  pale  firm 
nodules,  ranging  in  size  from  a  small  shot  to  a  wheat 
grain. 

On  the  pleural  surface  on  the  right  side  there  was 
a  number  of  soft  connective  tissue  processes,  at  the 
base  of  some  of  which  hard  translucent  tubercles 
were  situated  ;    in  the  centre  of  the  tendon  on  this 
surface  a  small  hard  congested  loosely  pedunculated 
nodule  was  seen. 
At   the   three   seats   of   inoculation  of   tuberculin  (two 
on  the  inside  of  the   right   and   one  on  that   of  the  left 
thigh)   there  were   slightly    raised    ring-like   thickenings 
of  the  skin,   covered  on  the    inside    by    adherent  dried 
secretion  ;    the  skin  in  the  centre   of  the  rings  was  pig- 
mented, but  did  not  otherwise  seem  to  be  abnormal. 

Inguinal  Glands. — These  glands  were  larger  and  firmer 
than  norma!,  and  on  section  were  cedematous  ;  they  were 
not  obviously  tuberculous. 

Precrural,  Popliteal,  Prepector -aland  Prescapulcr  Glands. 
—Normal. 

Microscopical  Examination. 
Smears  from  : 

Omental  Gland. — No  tubercle  bacilli. 
Ileo-colic  Gland. — Numerous  tubercle  bacilli. 
Spleen. — Two  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  an  ileo-colic  gland,  as  well  as  one  with  an  emulsion 
made  from  the  spleen  (one  nodule),  and  one  with  an  emul- 
sion made  from  the  liver,  died  of  general  tuberculosis. 


PIG  38. 


Age— 7  to  8  months. 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk — .5-58  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— May  3rd,  1904. 

Duration  of  Experiment— 109  days. 

Clinical  History. 

The  animal  remained  in  good  health  through  jut  the 
experiment. 

Temperature. 

The  temperature  rose  to  40-2°C.  on  the  20th  day,  quickly 
fell,  and  remained  normal  till  the  end  of  the  experiment. 

Weights. 

cwt.  qrs.   lbs. 
January  19th,   1004       -         -         -10       11 
.May  3rd,   1904      -         -         -         -     1       3         6 
Gain  in  weijkt. — 79  lbs. 
Averaje  weekly  gain. — 5*6  lbs- 


Tuberculin  Test. 

April  14th,  1904,  89  days  after  the  experiment  began 
Positive.     Rise  of  temperature  1-9°C. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx. — Normal. 

Submaxillary  Glands,   Pharyngeal   Glands. — Normal   in 
size  and  appearance. 

Cervical  Glands. — Normal. 
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Abdomen  : 

No  fluid  in  peritoneal  cavity. 
Omentum,  Pa,- •■Jul  Peritoneum. — Normal. 
x,  rous  Surfaa  sof  Stomach  and  Intestines. — Normal. 
Spleen. — On  the  surface  there  were  several  peduncu- 
lated fatty  tumours,  the  largest  the  size  of  a  pea  ; 
the  spleen  pulp  was  normal- 
ise Liver  showed  beneath  the  capsule,  embedded 
in    the   substance,    scattered   pearly   grey   tubercles 
about  the  size  of  a  pin's  head  ;    twenty-four  were 
counted  on   both   surfaces.     Similar   tubercles  were 
sparsely  scattered  throughout  the  substance  ;    some 
of  the  tubercles  had  a  tabulated  outline  ;    when  cut 
into  all  showed  minute  opaque  white  points  in  their 
centres  which  were  not  appreciably  gritty. 

Pertal  Glar.ds. — In  the  lesser  omentum  there  was  a 
group  of  glands,  nine  or  ten  in  number,  varying  in 
size  from  a  pea  to  a  large  filbert  ;  on  section  they 
were  all  beset  with  yellowish  softened  caseous 
nodules,  about  the  size  of  a  No.  1  shot,  which,  in  the 
larger  glands  particularly,  had  here  and  there 
coalesced. 

Continuous  with  the  above  group  there  were  two 
or  three  glands  situated  around  the  cceliac  axis 
which  showed  similar  foci. 

Two  small  glands  on  the  pancreas  contained, 
scattered  throughout  their  substance,  yellow  softened 
caseous  foci. 

Kidneys. — The  left  showed  on  the  surface  a  depressed 
cicatrix  ;  on  radial  section  a  fibroid  wedge  was  seen 
involving  the  whole  thickness  of  the  cortical  and 
medullary  zones  and  containing  near  the  pelvis  a 
small  cyst ;   the  rest  of  the  kidney  was  normal. 

The  right  was  normal. 

Suprarenal  Bodies. — Normal. 

Stomach. — Mucous  membrane  normal. 

Gastric  Gland. — Normal. 

Small  Intestine. — Normal  throughout ;  no  sign 
of  ulceration. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — A  gland  in  the  anterior  p'art 
of  the  mesentery,  the  size  of  a  chestnut,  contained 
a  caseous  nodule  f  in.  in  diameter  ;  the  nodule  had 


softened  chiefly  around  the  periphery,  causing  an 
almost  complete  separation  of  a  firm  central  portion. 

A  gland  in  the  middle  of  the  mesentery  contained 
a  caseous  and  softened  nodule  \  in.  in  diameter. 

At  the  terminal  end  of  the  mesentery  there  was 
an  enlarged  and  indurated  gland,  which  on  section 
was  beset  with  caseous  and  softened  nodules. 

Between  the  end  of  the  ileum  and  the  colon  there 
was  a  glandular  mass  the  size  of  a  filbert,  consisting 
of  two  glands  which  had  fused  together  ;  on  section 
the  tissue  of  the  glands  was  practically  completely 
replaced  by  soft  cheesy  caseous  material. 

The  glands  in  the  midst  of  the  coils  of  the  large 
intestine  were  normal. 

Rectal  Glands. — Normal. 

Thorax : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  middle  lobe  and  the  right  caudal 
lobe  each  contained  a  grey  tubercle,  the  size  of  a 
shot,  with  a  minute  central  focus  of  caseation  ;  in 
the  middle  lobe  there  was  also  a  very  minute  grey 
translucent  tubercle,  just  visible  to  the  naked  eye. 

One  of  the  marginal  lobules  in  the  left 
caudal  lobe  was  somewhat  congested  and  firmer 
than  normal  ;  when  cut  into  it  showed  thickened  bron- 
chioles, in  the  interior  of  which  there  were  numerous 
slender  worms  (filaria?) ;  with  this  exception  this 
lung  was  normal. 

Bronchial  Glands. — The  left  contained  a  caseous  and 
softened  nodule  £  in.  in  diameter. 

One  on  the  right  skie  showed  two  minute  yellow 
foci. 

Mediastinal   Glands. — Normal. 

Diaphragm. — Normal  on  both  surfaces. 

Lumbar   Glands,    Iliac    Glands,    Superficial 
Precrural,  Prescapular,  and  Prepectoral  Glands.- 

Microscopical  Examination. 
Smears  from  : 

Bronchial  Gland. — No  tubercle  bacilli. 
Ileo-Colic  Gland. — One  tubercle  bacillus. 
Mesenteric  Gland. — Two  tubercle  bacilli. 
Cceliac  Gland. — Two  tubercle  bacilli. 


Inguinal, 
—Normal. 


GUINEA-PIGS    INOCULATED. 
Subcutaneous  Inoculations.    (Guinea-Pig  978  Inoculated  Intraperitoneally.) 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

210 

Material  Inoculated. 

Duration  of  Life. 

Result. 

w 

975 

E.  of  Bronchial  Gland 

Died  56  days 

General  Tuberculosis. 

976 

180 

E.  of  Spleen 

Killed  58  days 

Healthy. 

977 
978 

230          ) 
17<)          J 

E.  of  Ileo-colic  Gland 

I      Died  51  days 
I       Died  25  days 

General  Tuberculosis. 
Tuberculosis. 

* 
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PIG  22. 


qr. 

1 
2 


lbs. 
11 
12 


Age — 10  weeks. 

J"ed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  19th,  1904. 

Amount  of  Milk — 705  c.c 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— May  9th,  1904. 

Duration  of  Experiment — 111  days. 

Clinical  History. 
There  was  no  sign  of  ill-health  during  the  experiment. 

Temperature. 
During  the  first  four  weeks  th3  temp3rature  was 
irregular,  ranging  between  38 "7°  and  40*1°  C.  ;  on  the 
fiftieth  day  the  temperature  rose  to  41  •  5°  as  a  result  of 
trauma  (broken  leg),  falling  in  three  days  to  39 "7  C. 
Subsequently  the  temperature  never  exceeded  39  "6°  C. 

Weight. 

January  19th,   1904      - 
May  9th,  1904     - 

Gain  in  weight. — 1  qr.  1  lb. 

Average  weekly  increase. — -1  •  18  lbs. 

Tuberculin  Tests. 

April  18th,  1904.  90  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  2'0°C. 

April  22nd.  94  days  after  the  experiment  began. 
Positive.     Rise  of  temperature  2-3°C. 

April  26th.  98  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  1*0°C. 

POST-MORTEM    EXAMINATION. 

Condition. — Moderate. 

Tongue,  Pharynx,  Tonsils. — Normal. 

Submaxillary  Glands. — On  the  right  side  there  were  two 
enlarged  and  indurated  glands,  one  an  inch  in  diameter, 
the  other  three  quarters  of  an  inch  in  diameter.  On 
section  they  were  firm  and  tough,  very  little  normal  gland 
tissue  remaining ;  the  cut  surface  of  each  was  just  per- 
ceptibly gritty  and  showed  irregular  greyish  white 
caseous  areas,  surrounded  by  zones  of  faintly  rosy  grey 
tissue. 

A  third  gland  on  this  side  was  normal. 

On  the  left  side  there  were  two  enlarged  glands,  one  an 
inch  and  a  half,  the  other  an  inch  in  diameter ;  on  section 
they  resembled  the  glands  on  the  right  side. 

Cervical  Glands. — On  the  left  side,  in  the  middle  of  the 
neck,  there  was  a  gland  the  size  of  a  marble,  which  on 
section  showed  firm  reddish  grey  tissue,  with  one  or  two 
foci  of  caseation. 

On  the  right  side  the  corresponding  glands  were  normal. 

Two  glands  near  the  hyoid  bone  on  the  left  side,  one  the 
size  of  a  large  pea,  the  other  that  of  a  bean,  resembled 
on  section  the  left  cervical  gland. 

The  glands  on  the  opposite  side  were  normal. 

Thymus. — Normal. 
Abdomen  : 

The  dorsal  layer  of  the  great  omentum,  near  the 
stomach,  showed  about  half  a  dozen  pin-head  sized 
tubercles,  with  minute  central  opacities. 

On  the  serous  surface  of  the  colon,  in  contact  with 
the  floor  of  the  abdomen,  there  were  numerous 
caseating  nodules  2  to  5  mm.  in  diameter  ;  similar 
nodules,  some  loosely  pedunculated,  were  seen  on 
the  surface  of  the  cseoum. 

At  the  cardiac  end  of  the  stomach  there  was  a 
cluster  of  five  nodules  loosely  attached  to  the  serous 
coat. 

Spleen. — Not  apparently  enlarged,  showed  on 
the  surface  a  flattened  translucent  nodule,  3  mm.  in 
diameter.  In  the  substance  there  were  six  spherical 
nodules  varying  from  0'5  cm.  to  1*5  cm.  in  diameter  ; 


some  of  these  formed  considerable  eminences  on  the 
surface. 

On  section  they  consisted  of  firm  vascular  some- 
what translucent  grey  tissue  dotted  with  minute- 
yellow  points.  In  the  centre  of  each  nodule,  tin  p 
was  a  softened  caseous  focus  ;  in  the  largest  nodule 
this  was  5  mm.  in  diameter,  but  in  the  others  it 
was  much  smaller. 

Liver. — T  le  substance  was  crowded  with  pearly 
white  nodules  ranging  in  size  from  a  pin's  head  to 
a  large  pea.  the  majority  of  which  were  caseous  and 
softened  in  the  centre  ;  they  were  irregular  inoutline 
and  in  some  places  had  become  confluent. 

Portal  Glands  — In  the  small  omentum  and  around 
the  coehac  axis  there  was  a  mass  of  glands,  number- 
ing about  twenty  and  weighing  together  5  ozs., 
the  smallest  |  in.  in  diameter,  the  largest  2  in.  by 
1J  in.  by  1}  in.  On  section  they  were  firm  and  tough 
and  closely  resembled  the  submaxillary  lymphatic 
glands. 

Several  small  glands  similarly  affected  were  found 
on  the  pancreas. 

Kidneys. — In  the  substance  of  the  left,  beneath  the 
capsule,  there  were  two  minute  spherical  translucent 
points  of  doubtful  nature. 

A  similar  point  was  seen  in  the  cortex  of 
the  right  kidney. 

Suprarenal  Bodies. — Normal. 

Stomach. — Mucous  surface  normal. 

Large  and  Small  Intestines. — Normal.  No  sign  of 
ulceration. 

Mesenteric  Glaids. — An  enlarged  gland  in  the 
anterior  part  of  the  mesentery  was  caseous  for 
about  two-thirds  of  its  extent,  and  for  the  remainder 
beset  with  yellow  foci. 

A  gland  in  the  middle  of  the  mesentery,  the  size 
of  an  acorn,  was  almost  completely  caseous.  Another 
a  little  further  along,  and  one  at  the  termination  of 
the  mesentery,  each  contained  a  caseous  nodule  1  cm. 
in  diameter,  the  former  showing  in  addition  small 
necrotic  areas  which  were  not  caseous. 

The  caseous  degeneration  was  more  advanced  in 
the  mesenteric  glands  than  in  the  cceliac. 

One  of  the  glands  at  the  termination  of  the  ileum 
was  slightly  enlarged  and  indurated,  and  showed  on 
section  a  necrotic  focus. 

Colic  Glands. — Between   the  coils   of  the  large  in- 
testine there    were    several     slightly   enlarged    firm 
glands,    which  showed  small  caseous  foci,  and    one 
which  showed  a  caseous  nodule. 
Hear',  Pericardium. — Normal. 

Lungs. — Contained  numerous  firm  nodules,  fairlv 
evenly  distributed  throughout  the  substance,  ranging  in 
size  from  a  small  shot  to  a  large  pea  ;  all  except  a  few  of 
the  smaller  ones  were  caseous  and  softened  in  the  centre. 

Thoricic  Glmds. — Around  the  root  of  the  left  lung 
there  was  a  series  of  five  enlarged  glands  ;  one,  the  largest, 
was  grooved  by  the  aorta  ;  on  section  they  were  firm, 
and  resembled  the  submaxillary  glands,  but  were  not 
quite  so  advanced  in  caseation  and  necrosis. 

On  the  right  side  of  the  trachea,  just  in  front  of  the 
bronchus,  there  was  a  group  of  three  glands,  the  largest 
the  size  of  a  bean,  similarly  affected. 

In  the  dorsal  mediastinum  one  gland  showed  a  small 
caseating  nodule. 

Ventral  mediastinal  glands  (three  in  number)  were 
slightly  enlarged,  firm,  and  in  a  state  of  early  caseation. 

Pleura. — On  the  right  side  of  the  diaphragm,  both  on  the 
peritoneal  and  pleural  surfaces,  there  were  clusteis  of  firm 
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flattened  nodules  ranging  in  size  from  a  mustard  seed  to  a 
split  pea. 

On  seetion  the  tissue  of  the  nodules  was  pale,  firm,  and 
dotted  with  minute  yellow  foci.  Several  of  those  on  the 
pleural  surface  were  surmounted  by  soft  pinkish  connective 
tissue  outgrowths.  On  each  side,  over  an  intercostal 
space,  there  was  a  firm  nodule  similar  to  those  on  the 
diaphragm. 

Uterus,  Fallopian  Tubes. — Norm  "J. 

Precrural,  Right  Superficial  Inguinal,  Popliteal,  Pres- 
capillar,  and  Prepectoral  Glands. — Normal. 

At  the  seat  of  inoculation  of  tuberculin,  on  the  inside 
of  the  left  thigh,  there  was  a  dry  brown  adherent  slough, 
covering  an  ulcerated  area  3  in.  by  1  in.,  involving  the 
whole  thickness  of  the  skin  ;  on  cutting  through  the  ulcer, 
the  subcutaneous  tissue,  and  to  some  extent  the  adjacent 
muscle,  were  seen  to  be  converted  into  a  bright  yellow 
firm  necrotic  mass,  a  third  of  an  inch  thick  ;  the  necrosed 
tissue  was  cedematous,  and  showed  immediately  beneath 
the  ulcer  a  number  of  little  spaces  rilled  with  fluid. 

The  left  superficial  inguinal  gland  was  enlarged, 
and  contained  a  pea-sized  nodule  in  a  state  of  early 
caseation. 

Around  the  upper  part  of  the  shaft  of  the  tibia  there 


was  a  mass  of  hard  callus  surrounding  an  oblique  fracture 
(the  leg  was  accidentally  broken  on  March  8th).  The 
bone  was  sawn  through  longitudinally,  but  no  sign  of 
tuberculosis  was  seen. 

31  icroscopical    Examination. 
Smears  from  : 

Inguinal  Gland. — No  tubercle  bacilli. 
Tuberculin  Tumour. — Four  tubercle  bacilli. 
Submaxillary  Gland. — One  tubercle  bacillus. 
Spleen. — Three  tubercle  bacilli. 
Coeliac  Gland. — No  tubercle  bacilli. 
3Iesenteric  Gland. — One  tubercle  bacillus. 
Left  Bronchial  Gland. — No  tubercle  bacilli. 

Guinea-Pigs   Inoculated. 

Two  guinea-pigs,  one  inoculated  with  an  emulsion 
made  from  submaxillary  gland,  and  one  with  an  emulsion 
made  from  spleen,  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion made  from  the  tuberculin  tumour  was  killed  after 
64  days  and  found  to  have  general  tuberculosis. 


PIG  36- 


Age— 7  to  8  months. 

Fed— Once  with  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 27-94  c.c. 

Number  of  tubercle  bacilli— 5,00  ),0D0. 

Killed— May  10th,  1904. 

Duration  of  Experiment— 115  days. 

Clinical  History. 
The  animal  remained  in  good  health  during  the  ex- 
periment. 

Temperature. 

The  temperature  rose  on  the  twentieth  day  to  39'5°C, 
and  on  the  thirty-third  day  to  39'8°C.  ;  it  was  subse- 
quently practically  normal. 


cwt.  qrs. 
-     1       1 
■     1       3 


lbs. 

2 

16 


Weight. 

January  19th,  1904       - 
May  3rd,  1904      - 

Total  gain  in  weight. — 74  lbs. 

Average  weekly  gain. — 3*53  lbs. 

Tuberculin  Test. 
April  18th,  1904,  93  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  1T°C. 

POST-MORTEM  EX  A  M  I  NATION. 

Carcass. — In  good  condition. 

Tongue,  Pharynx,  Tonsil*.  Pharyngeal  Glu nds.— Normal. 

Submaxillar y  Glands.— On  the  left  side  there  wen- 
two  glands  which  had  fused  together  ;  one  was  greatly 
enlarged,  and  measured  2  in.  by  I!  in.  bylj  in.  ;  the  other 
was  the  size  of  a  filbert.  On  section  the  large  gland  was 
eoua  throughout,  and  for  more  than  three-quarters 
of  its  substance  converted  into  a  greyish  or  greenish 
white  -oft  pultaceous  mass;    the  capsule  was  thickened. 

The  small   gland    was    thiokly    beset     with    caseous    foci. 

A  third  gland  near  the  above  was  normal. 

In  the  right  -ill. maxillary  region  there  was  a  glandular 
mass  measuring  2  in.  by  2  in.  by  l[  in.  This  mass  was 
composed  of  one  large  gland  and  several  smaller  ones, 
which  were  glued  to  it.     The  large  gland  had  a  thickened 

capsule    and    was  caseous   throughout,    hut    not    softened, 
in    the   {.'land    on    the   opposite   si  le  ;     the    cut    surface 
was  distinctly  gritty. 


One  of  the  smaller  glands  was  partly  caseous  ;  another 
showed  scattered  caseous  tubercles  ;  two  other  glands 
were  normal. 

Cervical  Glands. — On  the  left  side  there  were  two 
which  were  slightly  enlarged  and  hardened  and  which 
showed  on  section  scattered  caseous  foci. 

On  the  right  side  the  glands  were  normal. 

Thymus. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Serous  surfaces  of  stomach  and  intestines  normal. 

Spleen. — Normal  on  the  surface  and  on  section. 

Liver. — Showed  beneath  the  capsule  three  pearly 
white  tubercles  from  1  to  1*5  mm.  in  diameter; 
six  similar  tubercles  were  seen  deep  in  the  liver 
substance  ;    all  had  minute  central  caseous  foci. 

Porlal  Glands. —  In  the  small  omentum  there  was  a 
series  of  ten  glands,  ranging  in  size  from  a  large  pea 
f  to  a  filbert ;  several  of  these  had  a  reddish  colour  on 
the  surface.  On  section  they  were  firm,  and  beset 
with  yellow  caseous  softened  nodules  from  1"6*  to 
3  mm.  in  diameter  :  the  glands  showed  an  increase 
in  interstitial  connective  tissue. 

Two  or  three  of  the  small  glands  around  the 
pancreas   showed   similar   caseous    nodules. 

Near  the  cceliac  axis  there  were  two  glands,  one 
the  size  of  a  broad  bean,  the  other  much  smaller  ;  the 
large  one  resembled  the  glands  in  the  omentum  ;  the 
small  one  contained  two  caseous  nodules,  gritty  from 
calcification,  3  and  5  mm.  in  diameter. 

Kill  in  lis. — The  left  was  normal  on  the  surface  an  1 
showed  in  the  substance  near  the  pelvis  two  large 
thin-walled  cysts  filled  with  clear  yellowish  fluid. 

The  right  kidn-y  was  normal. 

,S'  ii  pin  renal  Bodies.  — Normal . 

Stomach. — Mucous    membrane   normal. 

Intestines  (large  and  small).   -Normal  throughout. 
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Mesenteric  Glaids. — All  the  glands  in  the  anterior 
two-thirds  of  the  mesentery  were  enlarged,  indurated 
and  nodular.  On  section  two  or  three  of  the  glands 
about  the  middle  were  practically  caseous  throughout, 
the  others  contained  caseous  nodules,  the  smallest  1 
cm.  in  diameter.  The  caseous  masses  were  definitely 
circumscribed  and  were  surrounded  by  a  thin  wall 
of  fibrous  tissue  ;  they  were  firm,  gritty,  and  were 
easily  shelled  out  from  their  capsules. 

In  the  lower  third  of  the  mesentery  the  glands 
were  all  normal  in  size  and  appearance. 

Ileo-Colic  Glands. — At  the  lower  end  of  the  ileum 
there  was  a  mass  of  firm  glands,  six  in  number, 
joined  together  by  fibrous  tissue  ;  they  ranged  in 
size  from  a  small  bean  to  a  walnut.  All,  except  one, 
which  showed  scattered  foci,  were  entirely  destroyed 
by  caseation  ;  they  were  gritty  on  section  and  the 
capsules  of  the  larger  glands  were  thickened. 

Between  the  coils  of  the  large  intestine  there  were 
three  enlarged  glands,  the  largest  the  size  of  a  broad 
bean  ;  two  of  the  glands  contained  caseous  nodules 
(1  cm.  and  1*5  cm.  in  diameter)  similar  to  those  in 
the  mesenteric  glands  ;  the  third  (the  smallest) 
contained  small  softened  caseous  tubercles. 

Lumbar  Glands,  Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura.— Normal. 

Lungs. — The  left  lung  contained  about  a  dozen  grey 
translucent  tubercles,  the  largest  the  size  of  a  shot. 
In  the  right  lung  there  were  similar  tubercles,  but 
more   numerous  ;     many  of   the  latter   were  barely 


visible  to  the  naked  eye.     Almo  I   all  the  tubercl 
(except  the  smallest)  had  opaque  yellowish   and  in 
some  ca^es  gritty  central  foci. 

Bronchial  Glands.— On  the  left  side,  between  the 
arch  of  the  aorta  on  the  one  hand  and  (he  trachea 
and  left  bronchus  on  the  oilier,  there  were  five  !_'l  ! 
ranging  in  size  from  a  kidney  bean  to  a  filberl  ;  i  n 
section  they  were  indurated  and  beset  with  small 
softened  caseous  nodules. 

On  the  right  side  of  the  trachea  there  was  a  firm 
gland,  the  size  of  a  broad  bean,  which  contained 
similar  foci;  a  similar  gland  was  situated  in  the 
angle  formed  by  the  bifurcation  of  the  trachea. 

Situated  on  the  ventral  surface  of  the  trachea, 
opposite  the  right  bronchus,  there  were  two  small 
glands  with  caseous  foci. 

Dorsal  Mediastinal  Glands. — Normal. 

Ventral    Mediastinal    Glands. — Normal. 

On  the  pleural  surface  of  the  diaphragm  on  the 
left  side  there  was  a  hard  hemispherical  nodule  the 
size  of  a  split  pea. 

Left  Prescapular  Gland  (on  the  side  of  the  inoculation 
of  tuberculin)  was  enlarged  and  cedematous. 

Right    Prescapular,    Prepectoral,    Precrural,    Superficial 
Inguinal  and  Popliteal  Glar.ds. — Normal. 

Microscopical  Examination. 
Smears  from  : 

Mesenteric  Gland. — One  tubercle  bacillus. 
Coeliac    and    Submaxillary    Glands. — No     tubercle 
bacilli. 


GUINEA-PIGS  INOCULATED. 
All  Subcutaneously. 


Number  of 
Guinea-pig. 

"Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

983 

250 

E.  of  Spleen 

Died  2  days 

Acute  Infection. 

984 

220 

E.  of  Liver 

Killed  63  days 

Healthy. 

98.") 

250 

E.  of  Submaxillary  Gland 

Died  58  days 

General  Tuberculosis. 

986 

250 

E.  of  Mesenteric  Gland 

Died  58  days 

General  Tuberculosis. 

PIG    20. 


Age— 10  weeks. 

Fed — Once  with  tuberculous  milk  from  Cow  64. 

Date — January  19th,  1904. 

Amount  of  Milk — 14-1  cc. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— May  13th,  1904. 

Duration  of  Experiment— 115  days. 

Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment. 

Temperature. 

During  the  first  8  weeks  the  temperature  was  irregular, 
varying  between  38°  and  40°C,  but  usually  between 
38*6°  and  39-6°C.  :  then  for  4  weeks  it  remained  below 
39°  except  for  two  sharp  rises  to  39-8°  and  40  "1°  ;  nine 
days  after  the  last  tuberculin  test  the  temperature  rose 
to  41  -OX1.,  but  quickly  fell. 


Weights. 

January  19th,   1904      - 
May  13th,   1904 

Gain  in  weight. — 12  lbs. 

Average  weekly  gain. — 0'85  lbs. 
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Tuberculin  Tests. 

April  18th,  1904.  90  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  1-6°C. 

April  22nd,  1904.  94  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,  2  ■  3CC. 

April  26th,  1904.  98  days  after  the  experiment  began. 
Slight  rise  of  temperature  0-5°C. 

POST-MORTEM    EXAMINATION. 
Carcass. — In  poor  condition. 
Tongue,  Pharynx,  Ton  s  ils.— Normal. 

Submaxillary  Glands. — On  the  right  side  there  was 
an  indurated  gland,  the  size  of  a  broad  bean,  which  on 
section  showed  firm  irregular  greyish  red  patches  con- 
taining caseous  deposit ;    two  other  glands  were  normal 

On  the  left  side  there  were  two  small  hard  glands 
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which  on  section  resembled  the  tuberculous  gland  on  the 
right  side,  but  were  not  so  extensively  caseated. 

The  glands  on  each  side  near  the  hyoid  bone  were 
slightly  enlarged,  and  on  section  showed  firm  greyish 
red  tissue  in  a  state  of  earlj^  caseation. 

The  superficial  cervical  glands  on  each  side  were  simi- 
larly affected. 

The  subparotid  and  a  deep  cervical  gland  on  the 
left  side  each  contained  a  pea-sized  tuberculous  nodule, 
showing  minute  foci  of  caseation. 

Tht/m  ws,— Normal. 

Abdomen  : 

Peritoneum. — On  the  serous  surface  of  the  large 
intestine,  where  in  contact  with  the  floor  of  the  abdo- 
men, and  in  the  omentum,  there  were  numerous 
yellowish-white  caseous  nodules,  ranging  in  size  from 
a  pin's  head  to  a  wheat  grain  ;  in  the  omentum  they 
were  most  numerous  near  the  spleen,  where  they 
occurred  in  groups  ;  most  of  the  larger  nodules  were 
softened  in  the  centre,  and  all  were  perceptibly  gritty. 

Numerous  small  loosely  attached  nodules  were 
also  seen  around  the  root  of  the  mesentery. 

The  parietal  peritoneum,  on  the  floor  of  the  abdo- 
men, and  near  the  margin  of  the  thorax  on  the  right 
side,  showed  several  little  groups  of  firm  caseous 
nodules  ;  on  the  left  side  there  was  a  number  of 
minute  white  thickenings,  to  which  delicate  con- 
nective tissue  filaments  were  attached. 

Liver. — The  central  part  of  the  anterior  surface  of 
the  liver  was  thoroughly  adherent  to  the  tendon  of 
the  diaphragm  ;  the  rest  of  the  anterior  surface  was 
fixed  to  the  muscular  part  of  the  diaphragm  by 
numerous  slender  fibrous  filaments.  The  capsule  of 
the  liver  was  thickened,  chiefly  on  the  anterior 
surface,  where  it  showed  patches  of  dense  white 
fibroid  tissue.  The  liver  tissue  was  pale,  lobulation 
being  very  distinct.  The  substance  of  the  liver  was 
closely  packed  with  whitish  nodules,  irregular  in 
outline,  from  1  millimetre  up  to  2  and  3 
millimetres  in  diameter  (generally  about  2  milli- 
metres) which  in  many  places  had  become 
confluent.  All  were  caseous  and  softened  in  the 
centre,  and  in  some  cases  gritty.  The  liver  tissue 
between  the  nodules  was  speckled  with  minute 
grey  points,  just  visible  to  the  naked  eye.  The  bile 
ducts  were  thickened,  dilated,  and  filled  with  bile 
stained  mucous  ;  here  and  there  in  their  interiors 
small  bright  green  biliary  concretions  were  seen. 

Portal  Glands. — In  the  small  omentum  there  was 
a  mass  of  hard  glands  (between  ten  and  twelve  in 
number)  measuring  roughly  2\  in.  by  2  in.  by  1  in. 
The  glands,  were  matted  together  and  on  section 
were  found  to  be  extensively  caseated  ;  the  cut  sur- 
faces of  the  glands  were  perceptibly  gritty  ;  in  one 
or  two  of  the  glands  the  caseous  masses  appeared  to 
be  on  the   point  of  breaking  down. 

Around  the  coeliac  axis  there  was  a  similar  mass, 
consisting  of  fourteen  to  sixteen  glands,  the  largest 
of  which  was  1  \  in.  by  §  in.  by  -j  in.,  the  smallest  the 
size  of  a  pea  ;  these  were  all  in  a  state  of  caseation, 
the  larger  ones  being  in  a  more  advanced  stage  than 
the  smaller. 

*  The  Spleen  was  enlarged,  and  crammed  with  firm 
nodules,  varying  from  0'5  centimetre  to  1*5  centimetre 
in  diameter ;  they  formed  prominent  rounded  whitish 
eminences  on  both  surfaces,  some  projecting  half  their 
diameter  ;  on  section  they  consisted  of  firm  vascular 
grey  translucent  tissue,  dotted  with  minute  yellow 
necrotic  points  ;  in  the  centre  of  each  nodule  there 
was  a  small  softened  caseous  focus.  Scattered  over 
the  surface  of  the  spleen  were  small  flattened  pearly 
white  nodules. 

Kidneys. — The  right  kidney  showed  on  the  surface 
numerous  pale  points  ;  on  section  some  of  these 
were  Bpherical;  others  extended  through  the  cortex 
as  radial  streaks. 

In  the  left  kidney  there  were  a  few  pale, 
streaks  in  the  cortex  of  a  doubtful  nature,  but  no 
definite  tubercles. 

Suprarenale. — In  the  medulla  of  the  left  suprarenal 
body  there  was  a  doubtful  greyish  tubercle. 

The  rifiht  SI  |  r<r    n;il   body  "in  normal. 
*  See  Plate  4. 


Stomach. — Anterior  surface  very  roughened  ; 
showed  scattered  nodules,  Avhich  at  the  cardiac 
end  occurred  in  clusters.     Mucous  surface  normal. 

Small  Intestine,  Large  Intestine. — Siio.vednosign  of 
ulceration. 

Mesenteric  Glands. — In  the  anteriar  third  of  the 
mesentery  there  were  three  glands,  which  showed 
softened  caseous  nodules,  2  to  3  millimetres  in 
diameter  ;  in  the  middle  third  there  were  four  glands 
which  were  enlarged,  indurated,  and  caseous  through- 
out ;  in  the  posterior  third  one  gl  ind  contained 
scattered  foci,  another  (the  terminal  gland)  was 
entirely  caseous. 

Ileo-Colic  Glands. — Five  in  number,  enlarged 
(the  largest  1|  in.  long),  indurated  and  matted 
together ;  on  section,  with  one  exception,  they  were 
entirely  destroyed  by  caseation  ;  the  cat  surfaces  were 
gritty. 

Meso-Colic  Glands. — Slightly  enlarged  and 
hardened  ;  two  or  three  contained  caseous  nodules,  5 
mm.  in  diameter,  whilst  almost  all  the  rest  contained 
caseous  foci. 

Lumbar  Glands. — Left  lumbar  gland  showed  a 
small  caseous  focus.  Right  lumbar  gland  tuberculous 
in  half  its  extent. 

One  left  iliac  gland  showed  two  or  three  early 
caseous  foci. 

Thorax  : 

Numerous  delicate  strands  of  connective  tissue 
passed  from  the  caudal  lobes  (mainly  from  the 
margins)  to  the  diaphragm  and  chest  wall  ;  the 
strands  were  easily  torn  through  and  many  showed 
in  the  middle  small  hard  caseous  nodules. 

The  fringes  along  the  margins  of  the  lungs,  par- 
ticularly of  the  caudal  lobes,  were  hypertrophied 
and  contained  numerous  small  firm  caseous  nodules. 

Lungs. — The  lungs  were  closely  packed  with 
nodules,  chiefly  of  two  sizes  ;  the  smaller  and  more 
numerous,  varying  between  0"5  mm.  and  l'5mm. 
in  diameter,  were  grey,  translucent  and  slightly 
opaque  in  the  centre  ;  the  larger  were  about  the  size 
of  a  pea  and  were  caseous  and  softened  in  the  centre  ; 
the  latter  were  more  numerous  in  the  cephalic  lobes, 
where  they  formed  marked  prominences  on  the 
surface  ;  in  the  caudal  lobes  several  of  the  larger 
nodules  on  the  diaphragmatic  surfaces  showed  long 
connective  tissue  outgrowths. 

Thoracic  Glands. — The  dorsal  mediastinal  gUnds 
were  enlarged  and  showed  caseous  deposits  in  varying 
amounts  ;  some  were  almost  entirely  tuberculous ; 
others   showed  small  foci  only. 

Around  the  left  bronchus  there  was  a  series  of  five 
enlarged  glands  which  on  section  showed  caseous 
areas  embedded  in  firm  greyish  translucent  tissue. 

The  right  bronchial  glands,  three  in  number,  were 
similarly  affected. 

Two  ventral  mediastinal  glands,  each  the  size 
of  a  walnut,  were  uniformly  hardened  and  beset  with 
caseous  foci.  / 

Diaphragm. — The  abdominal  surface  was  pro- 
fusely covered  with  flattened  nodules,  the  largest  the 
size  of  a  split  pea,  which  in  many  places  had  coalesced  ; 
the  nodules  were  firm  grey  and  translucent  and 
showed  caseous  gritty  foci  ;  they  were  more  numerous 
on  the  right  side  and  occurred  also  on  the  pillars  of 
the  diaphragm. 

Similar,  but  larger  and  more  prominent,  nodules 
were  seen  on  the  pleural  surface  ;  on  the  tendinous 
part  these  had  coalesced  to  form  an  almost  continuous 
layer  of  new-formed  tuberculous  tissue,  5  mm.  in 
greatest  thickness  :  the  surfaces  of  the  nodules  were 
covered  with  delicate  villous  vegetations. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
numerous  mushroomed  growth*,  resembling  those  on 
the  diaphragm  ;  they  were  more  numerous  on  the 
left  side,  where  they  formed  along  some  of  the  ribs 
unbroken  bands  half  an  inch  wide.  Groups  of  nod- 
ules were  seen  on  the  caval  and  mediastinal  folds  of 
pleura. 

Heart. — On  the  surfaces  of  the  ventricles  there 
were  numerous  nodules,  similar  to  those  on  the 
abdominal  surface  of  the  diaphragm  ;  these  were 
grouped  chiefly  on  the  borders  of  the  heart  and  along 
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the  coronary  arteries  ;  there  were  a  few  nodules 
along  the  margins  of  the  auricles,  which  were  fixed  by- 
recent  adhesions  to  the  ventricles.  At  the  root 
of  the  great  vessels  there  were  aggregations  of  small 
nodules. 

The  parietal  pericardium  showed  several  plaques 

of  translucent  granulations. 

Inguinal  Glands.— The  right  superficial  inguinal  glands 

were    slightly    enlarged     indurated    and    nodular ;     they 

showed  on  section  tuberculous  nodules  in  a  state  of  early 

caseation. 

The   glands   on   the   opposite   side   showed   two   small 
nodules. 

Popliteal  Glands.— The   left  popliteal  gland  contained 
a  minute  white  focus. 

The  right  popliteal  was  normal. 


Some  of  the  glands  near  the  entrance  to  the  thorax 
were  tuberculous ;  others  were  normal. 

Prescapular  Glands.— The  left  prescapular  gland  con- 
tained a  tuberculous  nodule  ;    the  right  was  normal. 

Uterus. — Normal. 

Microscopical  Examination. 

Smears  from  : 

Mesenteric  Gland  \  A  fow  tubCrcle  bacilli. 

Ventral  Mediastinal  Gland   I 

Guinea-Pigs   Inoculated. 
Two   guinea-pigs    inoculated   with    an   emulsion    made 
from   a   mesenteric   gland,    and   one    inoculated    witli    an 
emulsion  made  from  the  ventral    mediastinal    gland  died 
of  general  tuberculosis. 


PIG  42. 


Age — 9  months. 

Fefl — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 55-88  c.c. 

Number  of  tubercle  bacilli -10,000,000. 

Killed— May  12th,  1904. 

Duration  of  Experiment— 117  days. 

Clinical    History. 
No  signs  of  ill- health  were  noticed  during  the  experiment. 

Temperature. 
Was  practically  normal  throughout. 


cwt.  qrs. 
•     1       3 
2       3 


lbs. 
5 
3 


Weights. 

Januarv  19th,  1904 

May  12th,  1904  -         - 

Gain  in  weight. — 3  qrs.  26  lbs. 

Average  gain  per  week. — 5'48  lbs. 

Tuberculin  Test. 

April  18th,  1904,  93  days  after  the  experiment  began. 
Positive     Rise  of  temperature  1-7°C. 

POST-MORTEM    EXAMINATION. 
i  'arca88. — -Very  fat. 
Tongue,  Pharynx. — Normal. 

Tonsils. — On  the  surface  of  the  left  tonsil  there  was  a 
slight  depression  corresponding  to  two  crypts,  the  mouths 
of  which  were  somewhat  widened  ;  the  mucous  membrane 
around  had  a  bluish  white  appearance  ;  the  substance 
beneath  the  depression  showed  a  yellowish  focus,  which 
did  not  shell  out. 

Right  tonsil  normal. 

A  gland  on  the  right  side,  near  the  hyoid  bone,  con- 
tained a  few  caseous  nodules  the  size  of  a  shot. 

The  corresponding  glands  on  the  opposite  side  were 
normal. 

Subparolid  Glands,  Cervical  Glands. — Normal. 

Submaxillary  Glands. — In  the  left  submaxillary  region 
there  were  two  enlarged  glands,  one  the  size  of  a  walnut, 
caseous  in  half  its  extent,  the  other  beset  with  caseous 
nodules  ;  the  nodules  were  not  softened  and  were  gritty 
only  to  a  very  slight  degree.  Two  other  glands  in  this 
region  were  normal. 

On  the  right  side  there  was  a  large  gland,  If  in.  by  1  in. 
by  j  in.,  nodular  on  the  surface,  and  on  section  practically 
entirely  destroyed  by  confluent,  slightly  gritty  caseous 
masses  ;  a  second,  the  size  of  a  broad  bean,  was  indurated 
and  beset  at  one  end  with  small  firm  caseous  nodules  ;  a 
third  gland  was  normal. 


Thymus. — Normal. 
Abdomen  : 

Omentum. — On  the  ventral  surface  of  the  great 
omentum  there  were  about  half  a  dozen  yellowish 
nodules,  the  size  of  a  wheat  grain,  caseous  in  the 
centre. 

Parietal    and    Visceral    Peritoneum. — Normal. 
Spleen. — Contained  one  nodule,  4  mm.  in  diameter, 
caseous  and  softened  in  the  centre. 

Liver. — On  both  surfaces  beneath  the  capsule  there 
were  scattered  pearly  white  nodules,  ranging  in  size 
from  a  mustard  seed  to  a  large  pea  (sixty  counted)  ; 
similar  nodules  were  evenly  distributed  throughout  the 
substance  ;  all  except  the  smallest  were  caseous  and 
softened  in  the  centre  and  in  some  gritty  particles 
could  be  detected. 

Por'al  Glands. — In  the  small  omentum  there  was 
a  group  of  six  or  seven  indurated  and  nodular  glands, 
the  smallest  the  size  of  a  small  bean,  the  largest  2  in. 
by  1  in.  by  §  in.  On  section  they  showed  yellow 
caseous  nodules  from  3  and  4  mm.  up  to  1  cm.  in 
diameter ;  the  nodules  were  only  very  slightly 
gritty,  and  some  showed  beginning  softening. 

Around  the  c  celiac  axis  there  were  six  glands,  the 
largest  the  size  of  a  broad  bean.  On  section  they 
were  beset  with  caseous  nodules,  2  to  4  mm.  in 
diameter,  similar  to  those  in  the  glands  in  the  small 
omentum. 

Two  small  glands  on  the  pancreas  showed  caseous 
foci. 

Kidneys. — The  right  showed  in  the  cortex  a  few  small 
cysts  distended  with  clear  fluid  ;    otherwise  normal. 

The  left  was  normal. 

Suprarenal  Bodies. — Normal. 

Stomach. — Normal. 

Small  Intestine. — Three  Peyer's  patches  about  the 
middle  of  the  intestine  showed  minute  irregular 
ulcerations ;  the  margins  were  not  raised  or  injected  ; 
but  the  intestine  between  the  finger  and  thumb  felt 
slightly  thickened  at  these  points  ;  in  the  substance 
of  the  patch  near  the  ulcers  one  or  two  whitish  foci 
were  seen  through  the  serous  coat:  these  appeared 
to  be  enlarged  follicles.  The  lymphoid  nodules  in 
many  of  the  patches  wrere  enlarged  and  stood  up 
from  the  surface. 
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Large  Intt  stine. — Normal. 

Mesenteric   Glands. — Distributed   at   regular   intervals 

ill  the  mesentery  there  were  seven  enlarged  and  indurated 
glands  ;  one  of  the  glands  was  caseous  almost  throughout. 
the  others  showed  firm  caseous  nodules,  usually  about 
1  cm.  in  diameter. 

Ileo-Colic  Glands. — At  the  termination  of  the  ileum, 
there  was  a  group  of  seven  or  eight  glands,  ranging  in 
size  from  a  pea  to  a  walnut ;  on  section  the  larger  glands 
were  caseous  throughout,  the  smaller  ones  partly  caseous. 

One  mesocolie  gland,  the  size  of  a  large  pea,  was  caseous 
and  beginning  to  soften. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  lung  tissue  showed  numerous  petechial 
haemorrhages.  In  the  left  lung,  beneath  the  pleura, 
there  were  six  tubercles  ;  one,  2  mm.  in  diameter, 
opaque  in  the  centre  ;  the  others  just  visible  to  the 
naked  eye  as  dark  grey  points. 

Beneath  the  pleura  of  the  right  lung  there  were 
three  minute  dark  tubercles. 

On  section  one  tubercle  was  seen  in  the  depth  of 
the  lung  on  the  left  side  ;   none  on  the  right. 

Bronchial  Glands. — Anterior  to  the  left  bronchus 
there  were  three  glands  ;  two  of  these  were  normal  ; 
the  third,  the  largest,  contained  about  half  a  dozen 
firm  caseating  nodules,  3  mm.  in  diameter. 

The  right  bronchial  gland,  and  one  dorsal  medias- 
tinal gland,  each  contained  a  similar  but  smaller 
caseous  nodule. 

Two  small  glands  on  the  dorsal  surface  of  the 
trachea  showed  caseous  foci. 


A  ventral  mediastinal  gland  was  enlarged  and 
hardened  and  beset  with  firm  caseous  nodules  about 
3  mm.  in  diameter. 

Diaphragm. — On  the  peritoneal  surface  of  the 
diaphragm,  on  the  right  side,  there  were  about  two 
dozen  firm  somewhat  translucent  nodules,  some 
of  which  contained  yellow  gritty  foci  ;  the  nodules 
were  flattened  and  irregular  in  outline,  the  largest 
being  about  7  mm.  across. 

On  the  pleura  surface  there  were  three  or  four 
similar,  nodules,  one  of  which  was  surmounted  by  a 
soft  connective  tissue  process  three-quarters  of  an 
inch  long. 

In  the  pleura  opposite  some  of  the  nodules  on  the 
abdominal  surface  there  were  clusters  of  translucent 
tubercles  the  size  of  mustard  seeds. 

The  parietal  pleura  on  the  left  side,  over  intercostal 
spaces,  showed  half  a  dozen  nodules  similar  to  those 
on  the  diaphragm. 

On  the  right  side  the  pleura  was  normal. 

Popliteal  Glands,  Superficial  Inguinal,  Precrural,  Iliac 
Lumbar,  Prepecloral,  Right  Prescapular. — Normal. 

Right  Prescapular  Gland. — Contained  two  firm  caseating 
nodules  the  size  of  a  shot. 

Mic roscop ical   Exa m ina tion. 
Smears  from  : 

Left  Prescapular  Gland. — One  tubercle  bacilli. 
Ileo-Colic  Gland. — Two  tubercle  bacilli. 
Submaxillary  Gland. — Two  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 

All  Subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

987 

130 

E.  of  Spleen 

Died  72  days 

General  Tuberculosis. 

988 

160 

E.  of  Ileo-Colic  Gland 

Killed  77  days 

General  Tuberculosis. 

989 

190 

E.  of  Submaxillary  Gland 

Died  48  days 

General  Tuberculosis. 

990 

200 

E.  of  Tonsil 

Died  6  days 

Acute  Infection. 
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SECOND    SERIES    OF    SPECIAL    FEEDING    EXPERIMENTS. 


After  the  completion  of  the  first  series  of  special  feed- 
ing experiments  I  was  directed  by  the  Commission  to 
begin  another  series,  using  tuberculous  material  in  smaller 
dose  and,  if  possible,  of  a  less  high  degree  of  virulence. 

HISTORY    OF    THE    YIRUS    USED     IN     THE 
EXPERIMENT. 

The  virus  used  in  the  series  was  B  IV.  (Table  IV.). 
This  virus  was  selected  because  at  that  time  the  results 
obtained  in  calves  by-  the  inoculation  of  emulsions  of 
-fresh  material  seemed  to  indicate  that  here  we  were 
dealing  with  a  virus  that  was  not  very  virulent  for  the 
bovine  animal. 

Subsequent  experiments  with  cultures  have  shown  that 
the  virus  is  practically  equal  in  virulence  to  that  of  the 
virus  used  in  the  first  feeding  experiment,  and  that  the 
mild  types  of  disease  that  resulted  in  the  calves  inoculated 
with  fresh  material  were  probably  due  to  the  bacilli  in 
the  emulsions  being  in  a  low  condition  of  vitality. 

It  was  decided  that  the  bacilli  used  in  the  experiments 
should,  as  in  the  first  series  of  experiments,  be  contained 
in  tuberculous  milk,  the  product  of  an  udder  artificially 
infected  with  tuberculosis. 

In  order  to  produce  this  supply  of  milk  a  cow  was 
inoculated  with  an  emulsion  male  from  the  local  lesion 
and  prescapular  gland  of  Calf  138  ;  the  local  lesion,  as 
well  as  the  prescapular,  was  taken  because  it  was  feared 
that  an  emulsion  made  from  the  gland  alone  would  not 
be  sufficiently  rich  in  bacilli  ;  contrary  to  expectation 
the  emulsion  was  very  rich  in  bacilli,  giving  the  high 
total  of  12,027,333  tubercle  bacilli  per  cc.  ;  1*2  cc.  of  this 
emulsion  diluted  to  10  cc,  containing  approximately 
14,670,000  tubercle,  were  inoculated  into  each  of  two 
quarters  of  Cow  172  (to  compare  with  Cow  68,  which 
received  an  equivalent  dose). 

A  month  afterwards  all  that  could  be  detected  in  the 
udder  was  a  nodular  induration  in  the  right  hindquarter 
at  the  root  of  the  teat ;  the  left  forequarter  and  the  milk 
hid   not  undergone   any  appreciable  change. 


Everything  pointed  to  the  development  of  a  chronic 
disease  in  the  cow,  and  in  order  to  avoid  the  delay  thai 
would  have  ensued  before  the  milk  became  rich  enough 
in  bacilli  to  feed  a  large  series,  it  was  felt  to  be  advisable 
to  inoculate  another  cow. 

The  second  cow  (No.  164)  was  inoculated  with  an 
emulsion  made  from  the  tuberculous  organs  of  two 
guinea-pigs  that  had  been  inoculated  at  the  same  time 
as  Cow  172  and  with  some  of  the  same  emulsion.  Tin- 
dose  of  emulsion  was  so  arranged  that  Cow  164  received 
the  same  number  of  bacilli  as  Cow  172.  Cow  164  de- 
veloped an  acute  tuberculosis  and  died  m  47  days.  Cow 
172  was  killed  in  apparent  good  health  399  days  after 
inoculation  and  showed  chronic  tuberculosis  of  the  udder 
and  nearest  glands,  one  tub?rclo  in  each  suprannal  and 
m  sign  of  disease  elsewhere. 

This  case  is  one  Of  a  number  in  which  a  more  extensive 
tuberculosis  has  been  produced  by  the  inoculation  of 
tubercle  bacilli  from  the  tuberculous  organs  of  guinea- 
pigs  than  by  the  inoculation  of  an  equal  number  of  bacilli 
taken  direct  from  bovine  (chronic)  lesions. 

GENERAL   SCHEME    OF   THE    EXPERIMENT. 

The  experiment  consisted  in  feeding  animals  with 
milk  containing  tubercle  bacilli.  A  few  of  the  animals, 
eleven  guinea-pigs  and  seven  rabbits,  were  fed  for  several 
days  with  tuberculous  milk,  but  the  great  majority  were 
fed  with  single  doses  of  tubercle  bacilli.  All  the  animals 
were  divided  equally  into  young  and  adult,  and  in  each 
of  the  species  different  doses  of  tubercle  bacilli  were  em- 
ployed. Four  animals,  two  young  and  two  adult,  in  each 
species  were  fed  with  equivalent  doses  of  bacilli,  and  two 
of  these,  a  young  one  and  an  old  one,  were  killed  after  an 
interval  of  about  six  weeks,  the  remaining  two  being 
allowed  to  live  for  seventeen  to  nineteen  weeks. 

The  table  that  follows  shows  at  a  glance  the  total 
number  and  kind  of  animals  fed,  and  their  respective 
closes. 


Spec  it-. 

Number 

Fed  with  Estimated  Doses  of  T.  B. 

Number  Fed 

with  unknown 

doses  of  T.B. 

Total  Number 

of  Animals 
in  each  Species. 

10,000 

100,000 

10,000,000 

10,000,000 

Calves 

(b\  to  12i  weeks    - 
1  7  months 

2 
2 

2 

2 

8 

Goats 

(  Young  - 
1  Adult  - 

2 
2 

2 

2 

8 

Rhesus 

r  Young  - 
[Adult  - 

2 

o 

2 

2 

8 

Dogs 

|  Young  - 
(Adult  - 

2 

2 

2 

2 

8 

I  Young  - 
[Adult  - 

2 
2 

2 
2 

o 

10 

Pigs 

f  Young  - 

[Adult  - 

4 
2 

2 
2 

2 

2 

2 
2 

IS 

Guinea- 
Pigs 

t  Young  - 
[Adult  - 

2 

2 

... 

2 

2 
o 

2 
2 

2 
2 

11 

27 

Rabbits 

( Young  - 
[Adult  - 

3 

o 

2 
2 

7 

20 

536 


Method  of  Feeding. 

Milk  from  the  two  inoculated  quarters  of  the  cow 
was  collected  on  three  or  four  successive  days  and  placed 
in  an  ice-chest  :  the  various  daily  amounts  (which  had 
been  kept  separate)  were  then  thoroughly  mixed  and 
filtered  through  muslin  ;  a  sample  of  the  filtrate  was 
sent  to  Dr.  Eastwood,  and  an  estimate  made  of  the 
number   of   tubercle   bacilli   present. 

The  milk  was  never  very  rich  in  bacilli,  and  the  cow 
died  before  the  projected  series  coidd  be  completed.  To 
complete  the  series,  two  of  the  guinea-pigs  that  had 
been  inoculated  with  the  milk  of  the  cow  were  killed 
and  their  organs  emulsified ;  with  this  emulsion  the 
remainder  of  the  animals  were  fed;  before  administ  a- 
tion,  the  emulsion  was  mixed  with  ordinary  sterilised 
milk  (except  in  the  cases  of  some  guinea-pigs  and  rabbits 
in  which  the  emulsion  alone  was  used). 

In  the  majority  of  cases  the  milk  was  mixed  with  the 
ordinary  food,  but  with  goats  this  plan  did  not  answer, 
these  animals  refusing  to  drink  milk  or  to  touch  dry 
food  moistened  with  it ;  in  their  cases  the  milk  was 
pipetted  on  to  the  tongue,  the  animals,  meanwhile,  being 
held  in  a  natural  position  with  their  heads  a  little  raised  ; 
this  method  was  very  satisfactory,  and  in  no  case  was 
any  of  the  milk  wasted.  The  same  method  was  adopted 
for  the  young  pigs,  when  the  dose  was  very  small,  and 
for  some  of  the  rabbits  and  guinea-pigs. 

As  will  be  seen  later  on,  the  method  is  open  to  the 
objection  that,  if  the  animal  struggles,  there  is  a  possi- 
bility that  some  of  the  infected  material  may  be  drawn 
direct  into  the  lungs. 

In  the  lists  of  guinea-pigs  and  rabbits  the  method  of 
feeding  is  indicated  in  a  separate  column. 

Disturbing  Features  in  the  Series. 

In  the  first  place  the  occurrence  in  the  lungs  of  the 
goats  and  of  some  of  the  pigs  of  parasitic  nodules,  closely 
simulating  tuberculous  nodules,  rendered  it  sometimes 
almost  impossible  to  be  certain  that  the  animal  was 
free  from  lung  tuberculosis  ;  in  several  cases  the  nodules 
were  emulsified  and  inoculated  into  guinea-pigs  without 
producing  tuberculosis.  Special  features  of  these  no- 
dules are  their  homogeneity,  the  absence  of  caseation 
and  the  presence  in  some  of  them  of  thread-like  parasites 
just  visible  to  the  naked  eye.  It  was  perfectly  easy,  when 
the  number  of  the  nodules  was  small  and  when  they  had 
attained  the  dimensions  of  a  body,  2  mm.  in  diameter, 
to  distinguish  them  from  nodules  formed  by  the  tubercle 
bacillus,  but  when  they  were  numerous  and  small  it  was 
impossible  to  say  what  proportion,  if  any,  of  them  was 
caused  by  the  tubercle  bacillus. 

A  more  disturbing  feature  was  the  presence  of  what 
must  be  looked  upon  as  spontaneous  tuberculosis  in 
some  of  th?  guinea-pigs  used  in  the  diagnosis  of  doubtful 
lesions. 

Guinea-pigs  were  used  in  many  cases  to  confirm  the 
naked-eye  diagnosis ;  in  others,  to  settle  whether  a 
lesion  was  or  was  not  of  a  tuberculous  nature,  e.g.,  the 
parasitic  nodules  in  the  lungs  of  the  goats  and  pigs. 
In  some  animals  it  is  often  very  difficult,  even  after 
prolonged  search,  to  find  tubercle  bacilli  in  smears 
made  from  isolated  tubercle  nodules ;  particularly  is 
this  the  case  in  the  pig.  In  such  cases,  when  the  naked- 
eye  appearances  are  doubtful,  and  the  microscopical 
examination  negative,  the  result  of  inoculation  into  a 
guinea-pig  is  very  valuable  evidence  as  to  the  nature  of 
a  nodule. 

In  this  way  a  great  number  of  guinea-pigs  was  used, 
and  at  one  time  the  stock  of  animals  was  exhausted. 
None  being  available  at  Blythwood,  four  dozen  were 
obtained  from  a  dealer  in  London.  The  guinea-pigs 
on  arrival  appeared  quite  healthy,  and  none  showed 
any  external  evidence  of  disease  ;  they  were  used  very 
quickly  for  experiment,  and  none  were  killed  as  controls.* 

All  the  guinea-pigs  exhibiting  spontaneous  lesions  of 
tuberculosis  can  be  traced  to  this  source. 

The  organs  primarily  affected  in  the  contaminated 
guinea-pigs    were    the    lungs    or    bronchial    glands,    and 


*  The  possibility  of  the  occurrence  of  spontaneous  tuher- 
Culosis  in  the  guinea-pig  was  overlooked  ;  at  Walpole  more 
than  a  thousand  guinea-pigs  had  been  used  for  inoculation, 
and  none  with  the  exception  perhaps  of  two  guinea-pigs 
inoculated  with  milk  of  Cow  44,  on  'post- mortem  examina- 
tion showed  any  evidence  that  they  had  been  previously 
infected. 


infection  appeared  to  have  taken  place  through  the 
respiratory  tract ;  all  guinea-pigs  in  which  the  dis- 
tribution of  the  tuberculosis  has  pointed  to  this  channel 
as  the  mode  of  infection  have  been  rejected,  and  only 
those  guinea-pigs  have  been  accepted  as  producing 
evidence  of  the  presence  of  tubercle  bacilli  in  the  tissues 
inoculated,  in  which  there  was  a  local  lesion  with  tuber- 
culosis of  the  nearest  glands. 

CALVES. 

Calves  of  different  ages  were  used,  the  young  ones 
varying  from  5J  to  12$  weeks,  the  older  ones  all  being 
about  7  months. 

Seven  out  of  eight  calves  became  infected.  Four  of 
these  showed  lesions  in  the  small  intestines  and  in  every 
case  the  mesenteric  glands  were  affected,  and  in  some  the 
ileo-colic  and  colic. 

Beyond   these   the   disease   had   made   little   progress. 
In   three  of  the   calves   there   were  slight  lesions   in  a 
mediastinal  gland  (a  guinea-pig  inoculated  from  one  of  the 
glands  did  not  develop  tuberculosis)  and  in  a  fourth  two 
nodules  in  a  bronchial  gland. 

In  two  calves  the  liver  in  each  case  contained  a  single 
tubercle,  and  in  one  of  these  cases  there  was  a  small 
tubercle  in  a  portal  gland. 

In  another  calf  a  portal  gland  showed  tubercles,  whilst 
the  liver  appeared  healthy.  In  none  of  the  cases  were 
the  tonsils  or  pharyngeal  glands  affected. 

One  of  the  calves,  fed  with  over  10,000,000  tubercle 
bacilli,  showed  on  post-mortem  examination  no  sign  of 
tuberculosis.  This  is  the  only  case  that  can  be  placed  on 
record  of  a  calf  fed  with  bovine  tuberculous  material 
escaping  infection.  The  calf  was  quite  a  young  animal  and 
received  0-5  cc.  of  the  emulsion  of  guinea-pig  organs 
mixed  with  two  to  three  pints  of  sterilised  milk  ;  the 
fellow  calf,  an  older  animal,  fed  in  exactly  the  same  way, 
developed  tuberculosis.  The  only  explanation  I  can 
give  for  this  negative  result  (excluding  the  possibility 
that  the  calf  was  a  specially  resistant  animal)  is  that  at 
the  time  of  feeding  the  animal  had  diarrhoea  ;  this  con- 
dition may  have  caused  the  bacilli  to  be  hurried  too 
rapidly  through  the  intestines  for  them  to  effect  a  lodg- 
ment in  the  intestinal  mucous  membrane. 

PIGS. 

Eighteen  pigs  were  fed,  the  doses  of  tubercle  bacilli 
varying  from  10,000  to  10*15  million. 

Seven  of  the  animals  showed  no  tuberculosis  on  post- 
mortem examination ;  the  others  developed  tubercu- 
losis. 

Of  the  former,  two,  Nos.  68  and  82,  fed  with  the  smallest 
dose,  died  prematurely,  and  these  were  subsequently 
replaced  by  feeding  two  other  pigs  with  some  of  the 
emulsion  made  from  the  guinea-pigs'  organs  containing 
approximately  the  same  number  of  tubercle  bacilli.  The 
two  latter  pigs  when  killed  were  found  to  be  free  from 
tuberculosis. 

Two  pigs,  No.  46  (young)  and  No.  76  (adult),  fed  with 
large  amounts  of  tuberculous  milk  when  killed,  44  days 
after  feeding,  were  also  found  to  be  free  from  any  signs  of 
tuberculosis. 

I  am  quite  unable  to  offer  any  explanation  of  this 
result.  The  milk  was  collected  in  the  usual  way  and 
was  treated  in  exactly  the  same  manner  as  the  milk 
collected  on  other  days  ;  it  was  not  very  rich  in  bacilli, 
and  although  a  large  quantity  (840  cc.)  had  been  col- 
lected, only  these  two  animals  could  be  fed  ;  each  pig 
received  420  cc.  mixed  with  their  meal,  and  in  each  case 
the  whole  was  satisfactorily  eaten  up. 

Pig  70,  fed  with  1-36  cc.  of  milk  with  a  pipette  (dose 
100,000  tubercle  bacilli)  also  showed  no  definite  tuberculous 
lesions  ;  there  was  a  small  focus  of  pus  in  a  gland  near 
the  articulation  of  the  jaw,  but  no  tubercle  bacilli  were 
found  in  a  smear  preparation. 

feeven  of  the  eleven  pigs  which  became  tuberculous  were 
adults,  and  in  five  of  these  the  disease  in  the  period  of  obser- 
vation had  not  extended  beyond  the  nearest  glands  ;  in 
the  other  two  there  was  a  slight  extension  to  the  liver 
and  portal  glands.  The  other  four  pigs  were  younger 
animals ;  three  of  these  were  extensively  tuberculous, 
two,  Nos.  54  and  48,  dying  of  the  disease  in  49  and  89 
days  respectively  ;  the  other,  No.  74,  showed  in  42  days 
early  caseation  of  the  submaxillary  and  pharyngeal 
glands,  two  tubercles  in  the  liver  and  ten  in  the  lungs. 

These  results  show  clearly  that  as  the  pig  grows  older 
it  becomes  much   more  resistant  to  tuberculosis. 
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Pigs  48  and  80,  for  example,  both  young  pigs,  were 
most  severely  affected,  whilst  the  corresponding  old  pigs 
showed  after  the  same  interval  of  time  only  a  very  mild 
type  of  disease.  In  the  former  animals  the  extensive 
implication  of  the  lungs  and  pleura  was  a  very  striking 
feature.  In  both  cases  the  bacilli  gained  entry  through 
the  tonsils  (possibly  in  Pig.  80  through  the  intestinal 
mucous  membrane  as  well,  but  without  producing  lesions). 

These  two  were  the  only  two  pigs  out  of  eleven  in- 
fected animals  to  show  tuberculosis  of  the  tonsils,  and 
in  none  was  there  disease  of  the  intestinal  mucous  mem- 
brane, although  the  mesenteric  glands  (including  ileo-colic) 
were  affected  in  eight  instances. 

Pig  54,  one  of  the  young  animals  mentioned  above, 
died  in  49  days  of  severe  tuberculous  pneumonia,  and 
with  the  exception  of  a  submaxillary  gland  which  con- 
tained three  tubercles  the  alimentary  tract  and  glands 
in  connection  with  it  were  free  from  disease. 

This  pig  was  fed  by  means  of  a  pipette  ;  it  struggled 
violently  during  the  feeding,  and  some  of  the  milk  placed 
upon  its  tongue  trickled  from  its  mouth  ;  it  was  esti- 
mated that  not  more  than  half  the  dose  (100,000  tubercle 
bacilli)  was  retained.  There  is  not  much  doubt  that 
whilst  the  animal  struggled  some  of  the  milk  was  drawn 
straight  into  the  lung  alveoli,  and  so  caused  a  primary 
tuberculosis  of  the  lungs. 

The  same  explanation  has  been  offered  in  the  cases  of 
several  rhesus  monkeys,  and  must  be  offered  for  two 
rabbits  fed  in  the  same  manner,  in  which  there  was 
extensive  lung  tuberculosis  without  disease  of  the  ali- 
mentary tract  or  glands  in  connection  with  it. 

The  type  of  disease  in  all  these  cases  was  that  of  a 
tuberculous  pneumonia,  and  this  supports  the  hypothesis 
that  the  bacilli  gained  access  to  the  lungs  directly,  and 
not  by  first  passing  through  the  alimentary  mucous 
membrane  ;  had  the  latter  been  the  mode  of  infection  we 
should  have  expected  to  find  single  tubercles  or  nodules 
more  or  less  evenly  distributed  throughout  the  lung 
substance. 

May  not  the  mode  of  infection  by  insufflation  have  its 
place  in  the  causation  of  the  tuberculous  diseases  of 
man  ?  The  above  experiments  prove  that  only  a  very 
small  number  of  bacilli  are  required  to  produce  infection  in 
this  way,  so  that  it  does  not  seem  to  be  unreasonable  to 
attribute  some  of  the  cases  of  bronchial  gland  disease  in 
children,  and  possibly  some  of  the  cases  of  tuberculous 
broncho-pneumonia  to  milk  containing  tubercle  bacilli 
being  accident  illy  inhaled,  through  "going  the  wrong 
way  "  or  during  a  fit  of  coughing. 

GOATS. 

Eight  goats  were  fed,  four  with  1,000,000  bacilli  and 
four  with  10,000,000  bacilli.  One  of  the  goats,  an  adult, 
fed  with  1,000,000  tubercle  bacilli  remained  healthy ; 
tin-  rest  developed  tuberculosis. 

An  interesting  feature  in  this  species  was  the  frequency 
(in  live  cases  out  of  seven)  with  which  the  gastric  glands 
were  affected  ;  in  one  of  these  cases  a  typical  tuberculous 
ulcer  was  found  in  the  stomach.  The  mesenteric  glands 
were  tuberculous  in  two  instances  only,  and  in  no  case 
was  there  disease  of  the  intestinal  mucous  membrane. 
The  tonsils  were  definitely  tuberculous  in  one  case  ;  in 
another  one  tonsil  was  slightly  enlarged  but  without 
caseation. 

Except  in  the  cases  of  Goats  18  and  26,  which  showed 
an  equal  amount  of  disease,  all  the  young  goats  were 
more  severely  affected  than  the  adults  ;  this  was  especially 
well-marked  in  the  case  of  Goat  20;  the  latter  animal 
was  killed  when  very  ill,  12  days  after  feeding,  and  was 
found  to  have  fairly  extensive  general  tuberculosis  ; 
the  corresponding  old  goat  (No.  24)  showed  a  tuberculosis 
which  was  arrested  in  the  pharyngeal  and  gastric  glands. 

MONKEYS- 

The  result  of  the  experiments  on  rhesus  monkeys  was 
unexpected.  Eight  were  fed,  and  in  one  only  were  there 
lesions  suggestive  of  tuberculosis.*  In  this  animal  a 
few  yellow  nodules  were  found  in  the  liver  which  were 
not,  from  their  appearance,  considered  to  be  tuberculous. 
Smear  preparations  made  from  the  contents  of  one  of 
the  nodules  showed  no  tubercle  bacilli,  yet  a  guinea-pig 
inoculated  with  an  emulsion  made  from  two  of  the  nodules 
developed  tuberculosis. 

*  Two  calves  and  one  puppy  fed  at  the  same  time  and 
with  some,  of  the  same  milk  developed  tuberculosis,  so  that 
•there  is  no  doubt  that  the  milk  was  virulent. 
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A  culture,  isolated  from  the  guinea-pig,  had  the  cul- 
tural characters  of  the  virus  inoculated. 

CATS. 

Eight  cats  were  fed  with  tuberculous  milk  containing 
estimated  doses  of  tubercle  bacilli  and  two  with  milk 
to  which  12  c.c.  of  an  emulsion  made  from  the  tuberculous 
organs  of  G.P.  1082  (inoculated  with  milk  of  Cow  164) 
had  been  added. 

Two  of  the  adult  cats,  Nos.  2  and  16,  remained  healthy. 
Cat  4,  another  adult,  showed  a  condition  in  the  lungs 
which  was  probably  the  result  of  an  antecedent  tuber- 
culosis ;  a  guinea-pig  inoculated  from  one  of  the  nodules 
became  tuberculous,  and  a  pure  culture  was  isolated 
from  one  of  its  glands  ;  the  bacillus  grows  poorly  on  gly- 
cerinated  serum,  glycerin  agar,  potato  and  broth,  and 
is  classed  with  the  bovine  viruses  which  grow  with  most 
difficulty  on  these  media. 

In  the  remaining  seven  cats  there  was  disease  of  the 
lymphatic  glands  in  connection  with  the  alimentary 
tract,  beyond  which,  except  in  one  case  in  which  a  tubercle 
was  found  in  the  liver,  the  disease  had  not  spread  ;  only 
two  of  the  cats  (both  kittens)  showed  lesions  in  the 
small  intestine  at  the  site  of  entry  of  the  bacillus.  In 
Kitten  12  there  were  some  doubtful  foci  in  the  lungs  ; 
sections  of  the  lung  showed  the  alveoli  at  these  points 
filled  with  catarrhal  cells  and  leucocytes  ;  there  were  no 
tubercle  bacilli  or  histological  structure  suggestive  of 
tuberculosis. 

DOGS- 

Eight  dogs  were  fed,  four — two  young  and  two  adult — 
with  tuberculous  milk  from  Cow  164  (dose  1,000,000 
tubercle  bacilli  each),  and  four — two  young  and  two  adult 
— with  milk  to  which  some  of  the  emulsion  of  the  tuber- 
culous organs  of  guinea-pigs  had  been  added  (dose  in 
each  case,  10,150,000). 

Three  of  the  puppies  developed  tuberculosis  of  the 
mesenteric  glands  without  visible  lesions  in  the  intes- 
tinal mucous  membrane  ;  in  one  of  these  puppies  tubercles, 
in  which  tubercle  bacilli  were  demonstrated  in  smear 
preparations,  were  found  in  the  lungs ;  in  the  other 
two  puppies  a  few  foci,  resembling  tubercles,  were  seen 
in  the  lungs,  but  in  neither  case  could  tubercle  bacilli 
be  discovered  in  smear  preparations  ;  paraffin  sections 
of  the  lung  of  Dog  14  showed  these  foci  to  consist  of  a 
collection  of  epithelioid  cells  with  no  giant  cells,  lymphoid 
cells  or  tubercle  bacilli. 

Three  out  of  the  four  adult  dogs  were  unaffected  ;  in 
a  fourth  a  pharyngeal  and  the  ileo-colic  glands  were 
affected,  and  in  these  glands  the  disease  appeared  to  be 
arrested. 

»        GUINEA-PIGS. 

Seventeen  guinea-pigs  were  fed  with  single  doses,  and 
out  of  these  four  only  became  infected.  The  failure 
to  infect  in  so  large  a  proportion  of  animals  may  be  due 
partly  to  the  method  of  feeding  adopted  ;  in  about  half 
of  the  cases  the  milk  was  mixed  with  the  ordinary  food  ; 
this  consisted  of  bran,  chopped  hay,  and  mangel.  In 
almost  all  these  cases  the  whole  of  the  food  was  not 
completely  eaten  up,  a  small  residue  being  left,  and  it 
is  possible  also  that  some  of  the  food  was  scratched  out 
of  the  trough  and  lost  in  the  bedding  ;  the  number  of 
tubercle  bacilli  therefore  placed  opposite  each  of  these 
guinea-pigs  cannot  be  taken  as  representing  the  total 
number  ingested. 

In  those  animals  fed  with  a  pipette  the  conditions  are 
different ;  the  milk  (or  emulsion)  was  carefully  pipetted 
into  their  mouths,  and  in  no  case  was  there  reason  to 
think  at  the  time  that  the  material  so  placed  was  not 
all  swallowed. 

Eight  of  the  guinea-pigs  were  fed  by  mixing  tuberculous 
milk  with  the  ordinary  food,  and  of  these  not  one  be- 
came infected.  Nine  were  fed  with  a  pipette  and  four 
developed  tuberculosis.  It  will  be  noticed  that  three 
of  these  four  showed  no  disease  of  the  intestines  or  mesen- 
teric glands,  infection  having  taken  place  through  the 
upper  part  of  the  alimentary  tract.  This  fact  makes  it 
appear  probable  that  the  fluid  placed  in  the  mouths  of 
the  animals  was  not  in  reality  swallowed,  but  was  re- 
tained in  and  perhaps  absorbed  from  the  buccal  cavity. 
This  could  easily  occur,  seeing  that  the  dose  in  these 
cases  was  very  small,  namely  0*5  c.c. 

In  the  other  guinea-pig  that  became  infected  the  dose 
was  larger,  i.e.,  2'8  c.c,  and  it  follows  that  most  of  this 
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must  have  been  swallowed,  since  so  much  could  not 
have  been  absorbed  from  the  mouth.  This  animal 
showed  a  small  yellow  spot  in  the  lower  end  of  the  ileum 
and  an  ileo-colic  gland  was  affected. 

The  fact  that  thirteen  out  of  the  seventeen  guinea-pigs 
remained  healthy,  although  exposed  to  the  chance  of 
infection,  shows  that  the  ingestion  of  small  numbers 
of  tubercle  bacilli  is  not  necessarily  followed  by  tuber- 
culosis ;  in  most  of  the  cases  some  tubercle  bacilli  must 
have  been  taken  up  with  the  food,  and  these  must  have 
passed  through  the  alimentary  tract  without  being 
absorbed  by  the  alimentary  mucous  membrane,  or  if 
absorbed  in  small  numbers,  possibly  destroyed.  Guinea- 
pigs  would  therefore  appear  to  be  less  liable  to  infection 
than  pigs  in  which  tubercle  bacilli  seem  to  be  readily 
absorbed. 

There  are  experiments  to  show  that  guinea-pigs,  even 
when  continuously  exposed  for  several  days  to  infection, 
may  yet  escape  contracting  the  disease. 

In  the  list  of  guinea-pigs  the  abstracts  of  the  post- 
mortems of  eleven  animals  that  have  been  fed  for  several 
days  with  tuberculous  milk  have  been  included  :  eight 
of  these  were  fed  for  31  days  ^-ith  tuberculous  milk  of 
Cow  172,  and  of  these  three  were  perfect! v  healthy  when 
killed. 

This  series  of  eight  is  of  interest  chieflv  because  four  of 
the  guinea-pigs  (Nos.  1133,  1134,  1135,  and  1136)  were 
fed  from  birth  on  meat  and  milk,  whilst  the  other  four 
were  given  their  ordinary  vegetable  food.  The  object 
of  the  experiment  was  to  see  whether  diet  would  have 
any  influence  on  infection,  and  whether  a  susceptible 
animal  like  the  guinea-pig  could  be  made  to  acquire  the 
relatively  higher  resistance  of  the  carnivorous  animal. 

Two  of  the  guinea-pigs  brought  up  on  meat  and  milk 
remained  healthy,  and  the  two  that  became  infected 
showed  no  disease  of  the  alimentary  mucous  membrane. 

Of  those  fed  with  their  ordinary  diet  only  one  escaped 
infection. 

Three  guinea-pigs  were  fed  for  six  days  with  milk  of 
Cow  164.  In  all  of  these  there  were  lesions  in  the  large 
and  small  intestines,  and  the  glands  in  the  neck,  the  ab- 
dominal and  thoracic  lymphatic  glands,  and  the  liver, 
spleen,  and  lungs  were  all  severely  affected  ;  in  one  case 
there  was  a  tubercle  in  one  kidney,  and  in  another  small 
tubercles  on  the  omentum  and  mesentery. 

RABBITS. 

Thirteen  rabbits  were  fed  with  single  doses  of  tubercle 
bacilli.  Four  of  these  were  fed  with  a  pipette  and  one 
with  the  stomach  tube  ;  in  the  remainder  the  milk  was 
mixed  with  the  ordinary  food  as  in  the  guinea-pigs. 
Two  of  the  rabbits  fed  with  a  pipette  were  found  on  post- 
mortem examination  to  have  primary  tuberculosis  of  the 
lungs  and  secondary  tuberculosis  of  the  bronchial  glands 
and  kidneys. 

These  two  cases  have  already  been  mentioned,  the 
distribution  of  the  disease  being  ascribed  to  insufflation 
of  the  material  at  the  time  of  feeding. 

Only  one  of  the  eight  rabbits  fed  with  milk  mixed 
with  the  ordinary  food  became  tuberculous ;  in  this 
animal,  killed  43  days  after  feeding,  there  were  two 
foci  in  the  small  intestines  and  numerous  caseous  foci 
in  the  mesenteric  glands,  but  no  disease  elsewhere. 

One  rabbit  fed  with  the  stomach  tube  remained  healthy. 

Seven  rabbits  were  fed  for  several  days  with  tuber- 
culous milk.  Four  of  these  were  fed  with  milk  of  Cow 
172  for  31  days,  and  three  with  milk  of  Cow  164  for  6 
days. 

Of  the  former  series  one  killed  111  days  after  the  ex- 
periment began  was  perfectly  healthy,  whilst  the  rest 
became  tuberculous. 


Of  the  latter  series  one  died  6  days  after  the  experiment 
began  ;  the  other  two,  killed  70  and  95  days  after  the  ex- 
periment began,  were  found  to  have  general  tuberculosis. 
In  all  the  rabbits  that  developed  tuberculosis  (excluding 
the  two  in  which  the  bacilli  were  inhaled)  the  small  in- 
testines and  mesenteric  glands  showed  lesions. 

The  subsequent  course  of  the  disease  in  rabbits  differs 
.in  important  respects  from  that  in  guinea-pigs. 

In  rabbits  the  lungs  and  kidneys  in  cases  of  general 
tuberculosis  are  always  more  severely  affected  than  the 
liver  and  spleen ;  often  no  tubercle  nodules  can  be  found 
in  the  latter  organs.  This  peculiarity  is  noticed  in 
subcutaneous  inoculations,  and  also  in  intraperitoneal 
inoculations  when  the  dose  is  small. 

In  guinea-pigs,  on  the  other  hand,  the  spleen  and 
liver  are  almost  always  more  severely  affected  than  the 
lungs  and  kidneys  ;  in  twelve  infected  guinea-pigs  the 
kidneys  showed  lesions  in  two  cases  only. 

GENERAL  SUMMARY. 
Racial  Susceptibility. 

The  young  pig  is  undoubtedly  the  most  susceptible  to 
tuberculosis  of  all  the  larger  animal  species  used  in  this 
series. 

Goats  appear  to  be  more  susceptible  than  calves,  but 
less  susceptible  than  pigs. 

Calves  are  readily  infected,  but  a  considerable  resistance 
is  offered  to  the  spread  of  the  disease  from  the  mesenteric 
glands. 

In  guinea-pigs  and  rabbits  infection  by  the  bovine 
tubercle  bacillus  is  invariably  followed  by  general  tuber- 
culosis which  in  the  end  would  lead  to  the  death  of  the 
animal. 

Dogs  and  cats  are  not  readily  infected  when  small  doses 
are  given  ;  lesions  may  be  produced  in  the  mesenteric  or 
pharyngeal  glands,  ibut  the  bacilli  show  little  tendency 
to  infect  distant  organs. 

Influence  of  Age. 

In  the  majority  of  the  species  (i.e.  in  pigs,  goats, 
dogs  and  cats)  age  has  exercised  an  important  influence 
on  the  resulting  disease,  the  adult  almost  always  show- 
ing a  less  severe  type  of  disease  than  the  young.  This 
influence  is  very  marked  in  the  pig  which,  as  it  grows 
older,  becomes  much  more  resistant,  acquiring  a  quite 
remarkable  power  of  limiting  the  spread  of  the  disease, 
The  fact  that  adult  pigs  fed  with  so  small  a  number  of 
tubercle  bacilli  as  10,000  showed  tuberculous  lesions 
makes  it  appear  probable  that  the  increased  resistance 
is  due  rather  to  increased  resistance  of  the  tissues  than 
to  lessened  absorption  of  bacilli. 

In  rabbits,  guinea-pigs  and  monkeys  the  experiments 
yield  no  information  as  to  the  influence  of  age. 

Course  of  Infection. 

The  experiments  show  conclusively  that  tubercle 
bacilli  can  pass  through  the  mucous  membrane  of  the 
alimentary  tract  without  producing  lesions  at  the  site  of 
entry.  Out  of  fifty-four  infected  animals  in  which  this  was 
the  portal  of  entry  only  twenty-two  showed  lesions  of  the 
mucous  membrane  of  the  alimentary  tract. 

There  is  no  evidence  however  in  these  experiments 
that  bacilli  can  pass  through  the  lymphatic  glands  that 
drain  the  alimentary  mucous  membrane  and  infect  distant 
organs  primarily. 

The  lungs  were  often  the  most  severely  affected  organ 
in  the  body,  but  (excluding  those  cases  in  which  there 
was  probably  direct  infection  of  the  lungs)  a  lesion  was 
always  present  in  the  alimentary  mucous  membrane  or 
nearest  glands. 
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CALF  194. 

Jed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 13  6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Weight— July  19th,  1904,  3  qrs.  21  lbs.     [Age— 5$  weeks.] 

Killed — August  26th,  1904.     43  days  after  the  experiment  began. 


Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment, 
and  the  temperature  remained  normal  throughout. 


qrs 


lbs. 
o  21 
3         25 


Weights. 

July  19th.  1904 
August  26th,  1904     - 

Gain  in  weight. — 4  lbs. 

Average  weekly  increase. — 0*75  lbs. 


Tuberculin  Test. 

August  24th,  1904.  41  days  after  the  experiment 
began. — Rise  of  temperature  0-23  C.  Moderate  local 
reaction. 

POST-MORTEM    EXAMINATION. 

Carcass. — In  moderate  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands, 
Retropharyngeal  Glands,  Parotid  Glands,  Cervical  Glands. — 
Normal. 

Abdomen  : 

The  peritoneal  cavity  contained  an  excess  of 
serous  fluid.  On  the  peritoneum  covering  the  floor 
of  the  abdomen  there  were  about  half  a  dozen  hard 
pearly  tubercles  each  the  size  of  a  pin's  head.  In 
addition  there  were  numerous  exceedingly  minute 
transparent  granules  which  could  not  be  felt,  and 
which  were  only  visible  in  a  certain  light. 

Omentum. — Normal. 

Small  Intestine. — Perfectly  normal  throughout. 

Ijirgc  Intestine. — Under  the  mucous  membrane  of 
the  large  intestine  there  were  a  few  parasitic  nodules. 

Mesenteric  Glands. — At  the  junction  of  the  middle 
and  posterior  thirds  of  the  mesentery  there  were  two 
glands  situated  opposite  each  other  on  either  side  of 
the  mesentery,  each  of  which  contained  a  firm  nodule, 
in  one  case  5  mm.,  in  the  other  10  mm.  in  diameter.  On 


section  the  nodules  were  seen  to  be  in  a  state  of  early 
caseation,  the  caseous  foci  having  a  pinkish  appear- 
ance, due  to  numerous  little  points  of  congestion. 

Gastric  Glands,  lleo-Colic  Glands,  Colic  Glands. — 
Normal. 

Spleen. — 4 \  ozs.  Normal  on  the  surface  and  on 
section. 

Liver,  Portal  Glands,  Kidneys,  Suj/rarenal  Bodies. — 
Normal. 
Thorax : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — Showed  several  patches  of  collapse, 
affecting  whole  lobules  and  groups  of  lobules  ;  the 
patches  were  more  numerous  in  the  cephalic  lobes. 
The  bronchi  leading  to  the  collapsed  areas  contained 
muco-pus,  but  no  parasites  were  seen. 

Thoracic  Gland3.— -In  the  dorsal  mediastinal  gland, 
above  the  bifurcation  of  the  trachea,  there  was  a 
pearly  white  spherical  tubercle,  the  size  of  a  small  pin's 
head. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 
The  tissues  at  the  seat  of    inoculation  of    tuberculin, 
on    the     right    side    of    the    neck,    were    swollen    and 
cedematous. 

Right  Prescapular  Gland. — Measured  2\  in.  by  1  in.  by 
J  in.,  and  was  very  cedematous  and  in  parts  hsemorrhagic. 

Left  Prescapular  Gland. — Measured  K-  in.  by  \  in.  by 
£in. 

Lumbar  Glands,  Cceliac  Glands,  Iliac  Glands,  Precrural 
Glands,  Pubic  Glands,  Popliteal  Glands,  Gluteal  Glands, 
Prepectoral  Glands,  Axillary  Glands. — Normal. 

Testicles. — Normal. 

Microscopical  Examination. 
Smear  from  : — 

Mesenteric  Gland  Emulsion. — Numerous  tubercle 
bacilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1197 
1198 
1199 

280 
200 
210 

E.  of  Spleen. 

E.  of  Mesenteric  Gland. 

E.  of  Mediastinal  Gland. 

Killed  79  days. 
Died  23  days. 
Killed  80  days. 

Healthy. 

General  Tuberculosis. 

Healthy. 
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CALF   188. 


Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 13  6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Weight— July  19th,  2  cwts.  2  qrs.  14  lbs.     [Age— about  7  months.] 

Killed — August  27th,  1904.     44  days  after  experiment  began. 


Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 

Temperature. 

The  temperature  rose  slightly  on  the  thirty-second 
day  to  39 "7°  C.  It  remained  about  this  level  for  three  days, 
then  returned  to  the  normal. 


cwt.  qrs.  lbs. 
-2  2  14 
-239 


Weights. 

July  19th,  1904  .... 
August  27th,  1904       - 

Gain  in  weight. — 23  lbs. 

Average  weekly  increase. — 4-6  lbs. 

Tuberculin    Test. 

August  24th.  41  days  after  the  experiment  began. — 
Positive.     Rise  0-9°  C.     Considerable  local  oedema. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands,  Parotid 
Glands,  Retropharyngeal  Glands,  Cervical  Glands. — 
Normal. 


Abdomen  : 

Omentum,  Peritoneum. — Normal. 
The  peritoneal  cavity  contained  about  50  cc. 
serous  fluid. 


of 


Intestines  {Large  and  Small). — Normal  throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — At  the  junction  of  the  anterior 
and  middle  thirds  of  the  mesentery  there  was  an  en- 
larged and  indurated  gland,  the  size  of  a  small  hen's 
egg.  On  section  it  showed  a  tuberculous  mass,  3  by 
2-5  by  2  cm.,  well  advanced  in  caseation,  and  re- 
placing more  than  half  the  gland  substance.  Near 
this  gland,  on  the  opposite  side  of  the  mesentery,  a 
second  gland  showed  two  firm  caseating  nodules,  one 
1  cm.  in  diameter,  the  other  2  by  1*5  cm. 


At  the  junction  of  the  middle  and  posterior  thirds 
there  was  an  enlarged  gland,  containing  a  mass  2  by 
1'5  cm.,  which  on  section  showed  irregular  patches  and 
foci  of  caseation,  embedded  in  a  greyish  translucent 
matrix. 

Most  of  the  caseated  patches  had  a  rosy  tint,  due  to 
numerous  little  points  of  congestion. 

In  none  of  the  nodules  was  there  any  sign  of  soften- 
ing or  calcification. 

The  rest  of  the  mesenteric  glands,  although  slightly 
larger  than  usual,  showed  no  sign  of  tuberculosis. 

Ileo-colic  Glands. — Normal. 

Colic  Glands. — One  connected  with  the  early  part  of 
the  colon  showed  scattered  throughout  the  substance 
little  yellow  caseous  foci ;  the  gland  tissue  surround- 
ing these  foci  was  slightly  indurated. 

All  other  colic  glands  were  normal. 

Spleen. — Twelve  ozs.     Normal. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies,— 
Normal. 

Thorax  ; 

Heart,  Pericardium,  Pleura,  Lungs,  Thoracic 
Lymphatic  Glands. — Normal. 

The  subcutaneous  and  muscular  tissues  around  the 
site  of  inoculation  of  tuberculin,  on  the  right  side  of 
the  neck,  were  greatly  thickened  and  cedematous. 
The  cedematous  infiltration  extended  into  the  subcu- 
taneous tissues  of  the  dewlap,  which  at  one  part  were 
over  3  in.  thick. 

Right  Prescapular  Gland. — 2  in.  by  1  in.  by  h  in. 
slightty  cedematous  and  hsemorrhagic. 

The  left  prescapular  and  axillary  glands  were  also 
slightly  cedematous. 

Cceliac,  pmcreatic,  lumbar,  iliac  and  all  the 
superficial  glands  were  normal. 

Testicles. — Normal. 

Microscopical  Examination. 
Smears  from  : — 

Mesenteric  Gland. — Numerous  tubercle  bacilli. 
Ileo-Colic  Glands. — A  few  tubercle  bacilli. 


GUINEA-PIGS     INOCULATED. 
Intraperitoneal    Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected.               Duration  of  Life. 

Result. 

120d 
1201 
1202 

150 

140 
130 

E.  of  Spleen.                      Killed    97  days. 
E.  of  Mediastinal  Gland            Killed   97  days. 
E3.  of  Mesenterio  Gland.             Died    26  days. 

Healthy. 
Healthy. 
General  Tuberculosis. 
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CALF  198. 

Fed— Once  with  tuberculous  milk  of  Cow  164. 

Date— July  26th,  1904. 

Amount  of  Milk— 282  cc. 

Number  of  tubercle  bacilli— 10,000,000. 

Weight -August  2nd,  1904,  3  qrs.  0  lbs.     [Age— 2  months.] 

Killed— September  8th,  1904.     44  days  after  the  experiment  began. 


Clinical  History. 
The  calf  remained  in  good  health  during  the  experi- 


ment. 


Temperature. 

With  the  exception  of  a  sharp  rise  to  39 -9°  C.  on  the 
eighth  day,  the  temperature  was  normal  thorughout. 


owt.  qrs.  lbs. 

0  3         0 

1  0      22 


Weights. 

August  2nd.  1904 
September  8th,  1904  - 

Gain  in  weight. — 1  qr.  22  lbs. 

Average  weekly  increase. — 9*1  lbs. 

Tuberculin  Test. 

September  5th,  1904. — 41  days  after  the  experiment 
began.  Positive,  rise  of  temperature  2-4°  C.  Good 
local  reaction. 

POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Tongue.  Tonsils,  Pharynx,  Submaxillary  Glands,  Parotid 
Glands,  Cervical  Glands. — Normal. 

Retropharyngeal  Glands. — Were  slightly  enlarged 
cedematous  and  congested,  but  showed  no  tubercles. 

Abdomen  : 

There  was  a  small  quantity  of  clear  serous  fluid 
in  the  peritoneal  cavity. 

Omentum,  Peritoneum. — Normal. 

Small  Intestine. — Nine  feet  from  the  pylorus  a 
Peyer's  patch  showed  a  slightly  raised  flattened 
eminence,  1  cm.  in  diameter,  the  mucous  membrane 
over  which  was  congested  ;  in  the  centre  there  was 
a  little  ulcer  filled  with  soft  whitish  caseous  debris  ; 
on  section  the  submucous  tissue  showed  a  narrow 
line  of  caseation. 

In  the  early  part  of  the  ileum  a  Peyer's  patch 
showed  an  ulcer  5  mm.  in  diameter  extending  through 
the  mucous  membrane  ;  the  floor  of  the  ulcer  was 
pale  and  presented  little  points  of  congestion  ;  in  the 
lymphoid  tissue  immediately  surrounding  the  ulcer, 
as  well  as  in  other  parts  of  the  patch,  little  caseous 
foci  were  scattered  about.  On  the  peritoneal  aspect 
of  the  ulcer  there  were  three  minute  transparent 
tubercles. 

The  long  Peyer's  patch  showed  near  the  ileo- 
caecal  valve  a  minute  ulcer  in  the  centre  of  a  slight 
elevation  ;  on  section  the  base  of  the  ulcer  was 
thickened  and  studded  with  caseous  foci,  which  were 
seen  in  the  muscular  as  well  as  in  the  submucous 
coat  ;  on  the  peritoneal  surface  there  was  a  minute 
hard  tubercle. 

Gvcum,  Colon. — Normal. 

Mesenteric  Glands. — At  the  anterior  end  of  the 
mesentery  there  were  four  glands  ranging  in  size 
from  a  marble  to  a  pigeon's  egg.  These  on  section 
showed  in  the  cortex  irregular  firm  tuberculous 
nodules  of  various  sizes,  and  numerous  caseous  foci 
studding  a  greyish  translucent  tissue  ;  the  nodules 


beneath    the    capsule 
point ;     otherwise  the 


consisted  of  rather  opaque  pinkish  grey  white  tissue 
in  which  numerous  minute  opaque  yellow  points  were 
seen. 

Near  the  posterior  end  of  the  mesentery  there  were 
two  enlarged  glands  which  showed  in  the  cortex 
nodules,  similar  to  the  above,  in  a  state  of  early 
caseation ;  at  the  termination  of  the  mesentery  there 
was  a  small  gland  with  a  caseating  nodule  in  the 
cortex  half  an  inch  long  ;  these  three  glands  also 
showed  numerous  caseous  foci. 

Other  mesenteric  glands  were  normal. 

Ileo-Colic  Glands. — One  gland  was  indurated  and 
much  enlarged,  measuring  2  in.  by  1  \  in.  by  £  in.  ;  on 
section  the  greater  part  of  the  cortex  was  studded 
with  opaque  foci  of  caseation  and  at  one  part  showed 
a  firm  caseated  mass  similar  to  those  in  the  mesenteric 
glands  ;   the  gland  was  very  cedematous. 

Other  glands  in  this  region  were  normal. 

Colic  Glands. — Normal. 

The  lymphatic  glands  in  and  around  the  pancreas 
were  normal  ;   also  the  cceliac  glands. 

Spleen. — 11  ozs.     Normal. 

Liver. — In  the  substance 
there  was  a  minute  yellow 
liver  was  perfectly  normal. 

Portal  Glands. — The  cortex  of  one  of  the  portal 
glands  contained  two  caseous  tubercles. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart  and  Pericardium. — Normal. 

Lungs. — Parenchyma  spotted  with  petechial 
haemorrhages.  In  the  left  lung,  just  under  the  pleura, 
there  were  two  or  three  little  dark  grey  translucent 
points  (early  tubercles  ?)  ;  in  the  right  lung  one  similar 
point  was  seen. 

Thoracic  Glands. — The  bronchial  and  mediastinal 
glands  were  slightly  enlarged,  and  on  section  very 
congested  and  cedematous  ;   no  tubercles  were  seen. 

Pleura. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands,  Popliteal 
Glands,  Gluteal  Glands,  Ischiatic  Glands,  Prescapular 
Glands,  Prepectoral  Glands,  Axillary  Glands  were  free 
from  any  sign  of  tuberculosis. 

At  the  seat  of  inoculation  of  tuberculin  there  was  a 
very  large  tuberculin  swelling  ;  the  subcutaneous  and 
muscular  tissues  were  very  cedematous,  the  oedema 
extending  into  the  dewlap. 

Left  Prescapular  Gland. — 2  in.  by  1  in.  by  f  in.,  on 
section  cedematous. 

Right  Prescapular  Gland. — If  in.  by  *-  in.  by  i  in. 

Microscopical  Examination. 
Smears  from  :  — 

Mesenteric  Gland. — Tubercle  bacilli  fairly  numerous. 
Intestine. — Tubercle  bacilli  scanty. 
Lung,  Liver. — No  tubercle  bacilli. 
Portal  Gland. — Two  (?)  tubercle  bacilli. 


77. 
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Xutuber  of 
Guinea-pig. 

Weight  in 
grammes. 

Materia]  Injected. 

Duration  of  Life. 

Result. 

1217 

1218 
1219 
1220 

310 
330 
450 
330 

E.  of  Spleen. 

E.  of  Mediastinal  Gland. 

E.  of  Mesenteric  Gland. 

Peritoneal  Fluid. 

Killed  105  days. 
Killed  105  days. 

1  Med  24  days. 
Killed  105  days. 

Healthy. 

Healthy. 

General  Tuberculosis. 

Healthy. 

CALF  186. 

Fed— Once  with  tuberculous  rnilk  of  Cow  164. 

Date— July  26th,  1904. 

Amount  of  Milk— 282  cc. 

Number  of  tubercle  bacilli -10,000,000. 

Weight— August  2nd,  1904,  2  cwt.  2  qrs.  17  lbs.     [Age— 7  months.] 

Killed— September  7th.     43  days  after  experiment  began. 


Clinical  History. 

The  calf  remained  in  apparently  good  health  during 
the  experiment. 

Temperature. 
Irregular,  chart  showed  a  series  of  small  rises  ;     the 
highest  point  reached  was  39*7°  C. 

Weights. 


cwts.  qrs.  lbs. 
2  2  17 
2         3         7 


August  2nd,   1904- 
September  7th,  1904      - 

Gain  in  weight. — 18  lbs. 

Average  weekly  increase. — 3*5  lbs. 


Tuberculin   Test. 

September  5th,  1904.  41  days  after  the  experiment 
began.  Positive,  rise  of  temperature  1°  C.  Good  local 
reaction. 

POST-MORTEM  EXAMINATION. 
Condition.  — Good. 

Tongue,    Pharynx,    Tonsils,    Submaxillary    Lymphatic 
Clands,  Retropharyngeal  Lymphatic  Glands,  Parotid   Lym- 
phatic Glands,   Cervical   Glands. — Normal. 
Abdomen  : 

The  peritoneal  cavity  contained  a  slight  excess 
of  clear  fluid. 

On  the  peritoneum  covering  the  floor  of  the 
abdomen  there  were  about  a  dozen  hard  pearly 
tubercles,  each  the  size  of  a  pin's  head. 

Omentum.  — Normal. 

Small  Intestines.— Two  feet  from  the  pylorus  the 
mucous  membrane  of  the  small  intestine  showed  a 
slightly  raised  area,  5  mm.  across  ;  in  the  centre 
there  was  a  small  ulcer,  the  base  of  which  was  thick- 
ened and  studded  with  opaque  white  foci.  In  the 
early  part  of  the  ileum  a  Peyer's  patch  contained 
a  flattened  caseous  nodule  6  mm.  in  diameter ; 
in  the  centre  there  was  a  small  ulcer,  through  which 
projected  softened  caseous  material ;  the  lym- 
phoid tissue  surrounding  the  nodule  showed 
a  number  of  small  caseous  tubercles  ;  on  the  serous 
surface  opposite  the  nodule  there  was  a  translucent 
pearly  tubercle,  slightly  opaque  in  the  centre. 

A  few  feet  further  along  the  mucous  membrane 
showed  a  congested  hemispherical  caseous  nodule, 
in  fli'-  centre  of  which  there  woe  a  minute  ulcer. 


A  similar  nodule  was  seen  in  the  first  part  of  the 
long  Peyer's  patch  ;  near  the  termination  of  this 
patch  there  was  a  small  ulcer  with  a  caseous  base. 

Large  Intestine. — In  the  mucous  membrane  of  the 
colon,  near  the  ileo-c cecal  valve,  there  were  two 
ulcers  about  5  mm.  in  diameter  ;  in  the  caecuin 
there  was  a  similar  but  slightly  larger  ulcer.  The 
bases  of  these  ulcers  were  a  little  thickened,  but 
showed  no  sign  of  caseation. 

Mesenteric  Glands. — A  few  inches  from  the  pylorus 
in  the  mesentery  of  the  duodenum  there  was  a  gland 
the  size  of  a  broad  bean,  which  on  section  showed 
firm  grey  translucent  tissue  studded  with  caseous 
foci ;  the  cut  surface  of  the  gland  showed  numerous 
haemorrhagic  points. 

Near  the  anterior  end  of  the  mesentery  there  was 
an  enlarged  gland  measuring  1|-  in.  by  £  in.  by  i  in.  ; 
on  section  more  than  three-quarters  of  the  gland 
substance  was  seen  to  be  in  a  state  of  early  caseation. 

At  the  junction  of  the  middle  and  posterior  thirds 
of  the  mesentery  there  were  two  enlarged  glands  ; 
one  contained  a  congested  caseating  nodule  1  cm.  in 
diameter ;  the  other  showed  in  the  cortex  large 
caseating  masses,  affecting  about  half  the  sub- 
stance,   and   scattered   caseous   tubercles. 

Near  the  termination  of  the  mesentery  another 
gland  showed  two  caseating  masses,  each  about  2  by  2 
by  1  cm.,  and  in  a  terminal  gland  there  was  one 
similar  mass.  Both  the  latter  glands  also  contained 
scattered  caseous  tubercles. 

The  caseated  areas  were  not  softened  or  perceptibly 
calcareous,  but  showed  minute  yellow  opaque  points, 
which  may  have  been  foci  of  beginning  calcification. 

Ileo'Colic  Glands. — One  in  the  angle  between  the 
ileum  and  caecum  was  much  enlarged  and  showed 
on  section  about  half  the  cortex  caseous ;  in  the  other 
half  of  the  gland  there  were  discrete  tubercles. 

Lying  on  the  colon,  near  the  termination  of  the 
ileum,  there  were  three  glands,  the  largest  the  size  of  a 
small  walnut ;  the  latter  gland  showed  throughout 
the  greater  part  of  the  cortex  firm  pinkish  grey  tissue 
mottled  with  little  haemorrhagic  points  ;  in  the  more 
normal  parts  of  the  gland  there  were  scattered  caseous 
tubercles.  Of  the  remaining  two  glands  one  was 
normal,  the  other  contained  a  caseating  nodule  1  em. 
in  diameter. 

Colic  Glands. — One  mid-colic  gland  was  enlarged  to 
the  size  of  :i  thrush's  egg  and  hardened  ;  on  section 
half  the;  cortex  was  in  a  state  of  early  caseation,  the 
rest  showing  scattered  miliary  tubercles. 

Other  colic  glands  were  normal. 
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Cceliac  Lymphatic  Glands,  Portal  Lymphatic  Olands, 
Pancreatic  Lymphatic  Glands. — -Normal. 
Spleen. — Fifteen    ounces.     Normal. 

Liver. — Just  beneath  the  capsule,  on  the  posterior 
sur&cs,  thers  were  three  minute  pearly  white  points  ; 
on  the  anterior  surface  there  was  a  greyish  white 
translucent  tubercle  the  size  of  a  No.  4  shot 
(inoculated  into  a  guinea-pig),  and  here  and  there 
minute  yellow  specks.  No  tubercles  were  seen  in 
the  depth  of  the  liver  substance. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Langs. — Perfectly  normal  throughout. 

Mediastinal  Glands. — -A  mediastinal  gland  above 
the  bifurcation  of  the  trachea  showed  in  the  cortex 
three  small  caseous  tubercles. 

Other  mediastinal  glands  and  the  bronchial  glands 
were  normal. 

Pleura,  Diaphragm. — Normal. 


Lumbar  Glands,  Iliac  Glands,  Pudic  (■'lands,  Precrural 
Glands,  Popliteal  Glands,  Gluteal  Glands,  IscMatic  Glands, 
Prescapular  Glands,  Prepectoral  Glands  and  the  Axil  Inn/ 
Glands  were  free  from  any  sign  of  tub  rculosis. 

At  the  seat  of  inoculation  of  tuberculin,  on  the  Left  side 
of  the  neck,  there  was  a  prominent  (edematous  tumour 
7  in.  by  3  in. 

Left  Prescapular  Gland. — Measure!  2 J  in.  by  \\  in. 
by  |  in.  and  on  section  wa  3  very  edematous,  with  cortical 
haemorrhages. 

Right  Prescapular  Gland. — Measured  2  in.  by  1  in.  by  \ 
in.  and  on  section  was  slightly  cedematous. 

Microscopical  Exam  inalion. 
Smears  from  :— 

Intestine. — No  tubercle  bacilli. 
Ileo-Golic  Gland. — Numerous  tubercle  bacilli. 
Mediastinal  Gland. — One  (?)  tubercle  bacillus. 
Liver. — No  tubercle  bacilli. 


GUINEA-PIGS     INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 

Weight  in 

Guinea-pig. 

grammes. 

1213 

320 

1214 

350 

121.1 

320 

1216 

300 

.Material  Injected. 


E.  of  Spleen. 

E.  of  Liver. 
E.  of  Bronchial  Gland. 
E.  of  Ileo-Colic  Gland. 


Duration  of 
Life. 


Killed  105  days. 

Killed  105  days. 

Killed  105  days. 

Died  28  days. 


Result. 


Spontaneous  Tuberculosis. 

General  Tuberculosis. 

Healthy. 

General  Tuberculosis. 


CALF  200. 

Fed  -Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 136  cc. 

Number  of  tubercle  bacilli— l,0i>o,ooo. 

Weight— July  19th,  1904,  0  cwts.  3  qrs.  26  lbs.     [Age— 7  weeks.] 

Killed— November  18th,  1904.     127  days  after  the  experiment  began. 


Clinical   History. 
The  calf  remained  in  good  health  during  the  experiment. 

Temperature. 
The  temperature  began  to  rise  on  the  sixth  day ;  on 
the  seventh  it  had  reached  41 7°  C,  and  on  the  eighth  was 
41-6°  C.  ;then  it  gradually  fell  and  on  the  thirteenth  day 
was  normal.  Subsequently,  with  the  exception  of  a  sharp 
rise  on  the  nineteenth  day  to  39-9°  C,  and  a  further  one 
on  the  sixty-first  to  39-8°  C,  the  temperature  remained 
normal  throughout. 

Weights. 

July  19th,  1904 
November  18th,  1904    - 

Gain  in  weight. — 1  cwt.  0  qrs.  2  lbs. 

Average  weekly  increase. — 6-3  lbs. 

Tuberculin  Test. 

November  15th.  124  days  after  the  experiment  began. 
Positive,  rise  of  temperature  15°  C.  Ill-defined  local 
swelling ;  no  constitutional  disturbance. 


cwt. 

qrs. 

lbs. 

0 

3 

26 

2 

0 

0 

POST-MORTEM    EXAMINATION. 
Condition. — Very  good. 

Tongue,    Tonsils,    Pharynx,    Submaxillary     Lymphatic 
Glands,      Retropharyngeal     Lymphatic     Glands,     Parotid 
Lymphatic  Glands,  Cervical  Lymphatic  Glands. — Normal. 
Abdomen : 

Omentum,  Peritoneum. — Normal. 
There  was  a  slight  excess  of  serous  fluid  in  the 
peritoneal  cavity. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Mesenteric  Glands. — The  mesenteric  glands  were 
all  normal  in  size ;  one  about  the  middle  of  the 
mesentery  showed  in  the  cortex  a  translucent  nodule 
3  mm.  in  diameter,  containing  yellow  slightly  gritty 
central  foci.  All  the  other  mesenteric  glands  were 
divided  into  thin  transverse  sections  and  found  to  be 
perfectly  normal  in  appearance. 

Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands, 
Pancreatic  Glands,  Celiac  Glands,  Portal  Glands.— 
Normal. 

Liver. — Normal  on  the  surface  and  on  section. 
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Spleen  (10  ozs.),  Kidneys. 
and  on  section. 


-Normal  on  the  surface 


Suprarenal  Bodies,   Gall  Bladder. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs.— In  the  substance  of  the  right  cephalic 
lobe,  just  under  the  pleura,  there  was  a  firm 
nodule  1  cm.  in  diameter ;  this  on  section  was  com- 
posed of  firm  greyish  translucent  tissue,  with  a 
minute  central  cavity  containing  soft  purulent 
material. 

There  was  a  similar  but  smaller  nodule  in  the  left 
caudal  lobe.  Both  nodules  were  surrounded  by 
irregular  dark  red  zones  of  consolidation  ;  they  were 
probably  of  a  parasitic  nature. 

No  tubercle  nodules  were  seen. 

The  parenchyma  of  the  lungs  was  mottled  with 
ecchymoses  and  petechial  haemorrhages. 

Bronchial  Glands,  Mediastinal  Glands.— Were 
normal  in  size,  but  had  deeply  congested  medulla?. 

The  mediastinal  gland  situated  above  the  bifurca- 
tion of  the  trachea  contained  in  the  cortex  a  nodule 
about  5  mm.  in  diameter  :  this  nodule  was  opaque 


yellow  and  slightly  gritty  in  the  centre,   translucent 
around  the  margins. 

The  other  mediastinal  and  the  bronchial  glands 
were  free  from  tubercles. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural*  Pudicy 
Iliac,  Ilio-Sacral,  Lumbar,  Axillary,  Prepectoral. — 
Normal. 

Left  Prescapular. — Was  more  than  twice  the  size 
of  the  right  and  on  section  was  cedematous. 

Both  prescapular  glands  were  free  from  tubercles. 

The  subcutaneous  tisues  at  the  seat  of  inoculation 
of  tuberculin,  on  the  left  side  of  the  neck,  were  moder- 
ately thickened  and  cedematous. 

Testicles.  — Normal . 

Microscopical  Examination. 

Lung  Nodule  (large). — No  tubercle  bacilli 

Mesenteric     Gland    Nodule. — One      beaded       tubercle 
bacillus. 

Mediastinal  Gland  Nodule. — One  tubercle  bacillus  (?). 


GUINEA-PIGS     INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1354 

350 

E.  of  Bronchial  Gland 
Nodule. 

Died  47  days. 

General  Tuberculosis. 

1355 

190 

E.  of  Mesenteric  Gland 
Nodule. 

Died  44  days. 

General  Tuberculosis. 

1356 

270 

E.  of  Lung  Nodule  (Small). 

Killed  145  days. 

Healthy. 

CALF  190. 

Fed— Once  with  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1904. 

Amount  of  Milk— 136  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Weight— July  19th,  1904,  2  cwts.  1  qr.  16  lbs.     [Age— 7  months.] 

Killed — November  17th,  1904.     126  days  after  the  experiment  began. 


Clinical  History. 

There  were  no  signs  of  illness  during  the    experiment. 

Temperature. 

The  temperature  was  slightly  raised  during  the  seventh 
week  (maximum  39.8°C),  and  was  a  little  irregular,  but 
lou.r,  during  the  eighth  ;  in  the  tenth  week  there  was 
;i  further  period  of  febrile  temperature  for  six  days 
(maximum  39.6°C).     Subsequently  it  was  normal. 


Weights. 
The  weight  steadily  increased  week  by  week 


cwt. 
2 
3 


qrs. 
1 

1 


U.S. 

lb 
■3) 


.Fulv  10th,  1904      .... 
November  17th,  1001     - 

Gain  in  weight. — 1  cwt.  0  qr.  4  Lbs. 

Average  weekly  increase. — 0.4  lbs. 

Tuberculin  Test. 

November  16th.     l-l  days  after  the  experiment  b 
Po  itive,    rise   of   temperature,   l.5°C.     Ill  defined  local 
swelling.      No    <ivwra\    disturhuni 


POST-MORTEM    EXAMINATION. 

Carcass. — In  very  good  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
Lymphatic  Glands. — Normal. 

Abdomen  : 

There  was  a  slight  excess  of  serous  fluid  in  the 
peritoneal  cavity. 

Omentum,    Peritoneum. — Normal. 

Small  Intestine. — At  the  anterior  end  of  the  long 
Peyer's  patch  in  the  ileum  there  was  beneath  the 
mucous  membrane  a  firm  nodule  the  size  of  a  small 
pea  ;  it  projected  above  the  surface  and  on  section 
was  grey  translucent  and  homogeneous  throughout. 
Willi  this  exception  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — At  the  junction  of  the  middle 
and  posterior  thirds  of  the  mesentery  a  mesenteric 
gland  presented  a  nodular  enlargement,  U  in.  by  1 

in.   by  §  in.  ;   this  on  section  showed  in  the  centre  a 
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lenticular  mass,  half  an  inch  in  long  diameter,  of 
dense  opaque  greyish  white  caseated  tissue  sur- 
rounded by  a  broad  zone  of  firm  translucent  tissue 
studded  with  pinhead-sized  yellow  calcareous 
tubercles ;  in  another  part  of  the  cortex  of  this  gland 
there  was  a  small  caseo-calcareous  nodule. 

The  other  mesenteric  glands  were  normal  in  size 
and  general  appearance. 

Gastric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

Spleen. — 13  ozs.     Normal. 

Liver. — In  the  thin  portions  of  the  left  lobe  there 
were  some  thickened  bile  ducts.     Otherwise  normal. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies.  — Norm  al . 

Thorax  : 

Heart. — Beneath  the  endocardium  of  the  right 
ventricle  there  was  a  spherical  fibroid  nodule,  3 
millimetres  in  diameter,  with  a  canary  yellow  central 
focus. 

Pericardium,   Pleura?. — Normal. 

Lungs. — Normal  in  colour  and  texture.  The 
substance  was  spotted  with  petechial  points  of 
haemorrhage  ;    there  was  no  sign  of  tubercle. 


Mediastinal  Glands. — Dorsal  and  ventral  medias- 
tinal glands  normal. 

Bronchial  Glands. — Left  bronchial  gland,  not 
enlarged,  showed  in  the  cortex  two  pea-sized 
nodules;  these  were  translucent  and  contained 
yellow  foci,  slightly  gritty  from  calcification. 

Right  Bronchial  Gland. — Normal. 

Tracheal  Glands.  —Normal. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  PuJi<\  Iliac, 
Ilio-Sacral,  Lumbar,  Axillary,  Prepectoral. — Normal. 

At  the  seat  of  inoculation  of  tuberculin,  on  the 
left  side  of  the  neck,  the  subcutaneous  tissues  were 
slightly  thickened  and  ©edematous. 

The  Left  Prescapular  Gland  was  twice  the  size  of  the 
right ;  on  section  it  was  cedematous  and  showed 
petechial  haemorrhages  in  the  cortex. 

Both  prescapular  glands  were  free  from  tuhercles. 

Testicles. — Normal . 

Microscopical  Examination. 

Mesenteric     Gland     Emulsion. — Moderately     numerous 
tubercle  bacilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1352 
1353 

220 
220 

E.  of  Bronchial  Gland  Nodule. 
E.  of  Mesenteric  Gland. 

Died  65  days 
Died  52  days 

General  Tuberculosis. 
General  Tuberculosis. 

CALF  192. 

Fed— Once  with  an  emulsion  made  from  the  organs  of  Guinea-pigs  1148  and  1150  inoculated  with  milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— -0-5  cc.  (mixed  with  sterile  milk). 

Number  of  tubercle  bacilli— 10,150,000. 

Weight— August  30th,  1904,  1  cwt.  0  qrs.  0  lbs.     [Age— 12 J  weeks.] 

Killed— January  4th,  1905.     133  days  after  experiment  began. 


Clinical  History. 
At  the  time  of  feeding  the  calf  was  noticed  to  have 
diarrhoea.  During  the  week  following  the  animal  became 
very  seedy,  with  rough  coat,  dry  nose  and  increased 
diarrhoea  ;  this  condition  continued  for  several  weeks  ; 
the  appetite  was  very  poor,  and  there  was  obvious  loss 
of  flesh  ;  at  one  time  it  was  thought  that  the  animal  was 
going  to  die  ;  after  about  six  weeks,  however,  its  condi- 
tion showed  improvement,  and  in  a  short  time  it  got 
perfectly  well  again. 

Temperature. 
The  temperature  was  raised  during  the  first  two  months, 
but  only  on  one  occasion  rose  above  39-7°C.  ;     during 
the  latter  part  of  the  experiment  the  temperature  was 
normal. 

Weights. 
In  the  first  month  there  was  a  gain  in  weight  of  7  lbs. 
On  October  11th  (6  weeks  after  feeding)  the  weight  of  the 
animal  was  the  same  as  at  the  beginning  of  the  experi- 
ment ;  subsequently  there  was  a  steady  increase  in  weight. 

cwt.  qrs.  lbs. 
August  30th,   1904         ...  100 

January  4th,  1905  ...  1       2     24 

Gain  in  weight. — 2  qrs.  24  lbs. 
Average  vx.ekly  increase. — 4*4  lbs. 


Tuberculin  Test. 

December  16th,  1904.  114  days  after  the  experiment 
began.     Doubtful. — Rise  of  temperature  0*6°C. 

POST-MORTEM  EXAMINATION. 

Carcase. — In  good  condition. 

Tongue,  Pharynx,  Tonsils,  Pharyngeal  Lymphatic 
Glands,  Submaxillary  Lymphatic  Glands,  Parotid  Lym- 
phatic Glands,  Cervical  Lymphatic  Glands. — Normal. 

Abdomen  : 

Omentum. — Normal. 

Peritoneum. — On  the  floor  of  the  abdomen,  on  the 
left  side,  there  were  three  pearly  white  foci,  the  size 
of  mustard  seeds. 

Small  Intestine,  Large  Intestine. — Normal. 

Gastric  Glands,  Mesenteric  Glands,  Heo-Colk  Glands, 
Colic  Glands. — Normal  in  size  and  appearance. 

Spleen. — Weighed  9  ozs.  Capsule  very  wrinkled 
and  thickened  ;  pulp  dark  red  and  firm  ;  no  tubercles 
seen. 

Liver. — Scattered  throughout  the  substance  were 
numerous  minute  yelloAv  foci  (fatty  ?). 
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Portal 
Normal. 

Thorax  : 

Heart, 
Normal. 


Glands,     Kidneys,     Suprarenal     Bodies. 


Pericardium,    Pleura,    Larynx,     Trachea. 


Lungs. — With  the  exception  of  some  carnified 
lobules  in  the  anterior  lobes  the  lungs  were  perfectly 
normal. 

Mediastinal  Glands,  Bronchial  Glands. — Normal. 
Coeliac  Glands,  Lumbar  Glands,  Iliac  Glands,  Precrural 
■  Glands,  Popliteal  Glands,  Gluteal  Glands,  Ischiatic  Glands, 


Prescapular  Glands,  Prepectoral  Glands,  Axillary  Glands. 
— Normal. 

A  Guinea  Pig  No.  1407  inoculated  intraperitoneal^ 
with  an  emulsion  made  from  the  liver,  and  killed  in  98 
days,  showed  numerous  tubercles  in  the  lungs,  extensive 
caseation  of  the  bronchial  glands,  discrete  tubercles 
in  the  spleen,  a  few  necrotic  patches  in  the  liver,  caseation 
of  the  portal  and  cceliac  glands  and  no  tuberculosis  of 
the  omentum  or  peritoneum.  The  distribution  of  the 
disease  in  the  animal  was  unusual  and  suggested  that 
the  tuberculosis  had  been  set  up  by  bacilli  which  had  been 
inhaled. 


CALF  182. 

Fed — Once  with  an  emulsion  made  from  the  organs  of  Guinea-pigs,  1  14S  and  1 150  inoculated  with  milk  of  Cow  164. 

Date— August  23rd,  1C04. 

Amount  of  Emulsion— O-o  cc.  (mixed  with  sterile  milk). 

Number  of  tubercle  bacilli— 10.150,000. 

Weight— August  30th,  2  cwts.  3  qrs.  1  lb.     [Age — 7  months.] 

Killed — January  5th.  1905.     135  days  after  experiment  began. 


wt. 

qrs. 

lbs. 

2 

3 

1 

3 

3 

21 

Clinical    History. 
The  calf  remained  well  during  the  experiment. 

Temperature. 

With  the  exception  of  two  or  three  slight  rises  in  the 
latter  part  of  the  experiment  (maximum  39 "5°  C),  re- 
mained normal  throughout. 

Weights. 

In  the  first  fortnight  the  animal  gained  27  lbs.;  then 
for  a  fortnight  the  weight  was  stationary;  subsequently 
there  was  a  steady  increase  in  weight. 

August  30th,  1904       - 
January  5th,    1905 

Gain  in  weight. — 1  cwt.  20  lbs. 

Average  weekly  increase. — 7 '3  lbs. 

Tubercidin  Test. 

December  16th,  115  days  after  the  experiment  began. 
Positive,  rise  of  temperature  1'6°C. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  very  good  condition. 

Tongue,      Tonsils,      Pharyngeal      Mucous     Membrane, 
Submaxillary    Lymphatic    Glands,    Retropharyngeal    Lym- 
phatic Glands,  Parotid  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands. — Normal. 
Abdomen  : 

Omentum,  Peritoneum. — Normal. 
Intestines. — About  the  middle  of  the  small  intestine 
a  Peyer's  patch  showed  eight  eminences.  One  was 
considerably  raised  above  the  surface  and  measured 
1-5  by  1  cm.;  in  the  centre  there  was  a  puckered 
ulcer,  and  on  section  a  few  minute  calcareous  grains. 
The  other  seven  were  only  slightly  raised  above  the 
surface  and  showed  minute  central  depressions  ;  on 
section  they  showed  in  their  centres  firm  translucent 
tissue  containing  here  and  there  opaque  foci.  On  the 
peritoneal  surface  of  this  patch  there  were  three  or 
four  minute  transparent  tubercles.  Between  this 
patch  and  the  terminal  patch  two  Peyer's  patches 
each  showed  a  firm  translucent  nodule,  the  size 
of  a  split  pea,  over  which  tin;  mucous  membrane  was 
intact;  in  the  centre  of  one  of  these  nodules  there 
was  a  minute  yellow  point.  Under  the  mucous 
membrane,  remote  Erom  any  lymphoid  patch,  there 
was  a  pea-sized  nodule,  grey  and  homogeneous 
throughout. 

I,,  i]|(.  long  Peyer's  patob  there  were  four  star- 
shaped  ulcers,  situated  in  the  centre  of  flattened 
eminences,  which  ranged  in  size  from  5  to  1<»  mm. 
in    diameter;  Bection    showed    in   each    a   softened 


caseous    focus    underneath    the    ulcer.     This    patch 
showed  besides  two  small  grey  homogeneous  nodules, 
over  which  the  mucous  membrane  was  intact. 
Large  intestine  normal. 

Mesenteric  Glands. — The  glands  in  the  anterior 
part  of  the  mesentery  were  normal.  In  the  middle 
of  the  mesentery  there  was  a  greatly  enlarged  and 
hardened  gland  measuring  2  in.  by  1^  in.  by  1  in., 
which  on  section  showed  a  large  dense  caseous  mass, 
gritty  around  the  margins,  surrounded  by  translucent 
fibroid  tissue  closely  beset  with  yellow  calcareous 
foci ;  the  capsule  of  the  gland  was  thickened.  On 
the  opposite  side  of  the  mesentery  a  gland  con- 
tained a  calcareous  nodule,  the  size  of  a  bean. 

At  the  termination  of  the  mesentery  there  were 
two  enlarged  glands,  one  the  size  of  a  small  hen'  s  egg, 
the  other  a  little  smaller,  which  on  section  closely 
resembled  the  gland  first  described. 

The  glands  in  the  intermediate  part  of  the  mesen- 
tery contained  three  calcareo-caseous  nodules,  the 
largest  1  \  in.  by  1£  in.  by  §  in.,  the  smallest  the  size 
of  a  marble  ;  there  were  also  a  small  group  of  cal- 
careous tubercles  and  a  single  isolated  tubercle. 

Ileo-Colic  Glands,  Colic  Glands,  Pancreatic  Glands, 
Coeliac  Glands. — Normal. 

Spleen. — 15  ozs.     Normal. 

Liver.— In  the  depth  of  the  liver  substance  there 
was  a  translucent  grey  nodule,  2  millimetres  in 
diameter,  with  a  calcareous  grain  in  the  centre. 

Portal  Glands. — One  showed  in  the  cortex  a  cal- 
cified tubercle  the  size  of  a  millet  seed  ;  the  rest  were 
normal. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Thorax : 

Heart,  Pericardium,  Pleura,  Lungs,  Mediastinal 
Glands,  Bronchial  Glands. — Normal. 

Renal  Glands,  Lumbar  Glands,  Iliac  Glands,  Precrural 
Glands,  Popliteal  Glands,  Gluieal  Glands,  Ischiatic  Glands, 
Pudic  Glands,  Prescapular  Glands,  Prepectoral  Glands, 
Axillary  Glands,  Mammary  Gland. — Normal. 

Microscopical  Examination. 

Intestine  (Smear  from  one  of  the  ulcerated  nodules  in 
the  long  Peyer's  patch). — Three  tubercle  bacilli. 

Mtsr.nteric     Gland       Emulsion. — Numerous      tubercle 

bacilli. 

Liver 


lZ,l  Gland]    No  tubercle  baciUi. 


A  Guinea-pig,  inoculated  intraperitoneally  with  an 
emulsion  made  from  a  tuberculous  mesenteric  gland,  died 
i  n  44  days  of  general  tuberculosis. 
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GOAT  16. 


Age — 10J  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 23  8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— August  29th,  1904. 

Duration  of  Experiment — 14  days. 

Clinical  History. 
The  animal  showed  no  signs  of  illness  during  experi- 
ment. 


Weights. 

July  19th,  1904 
August  29th,  1904      - 

Gain  in  Weight. — 6  lbs. 

Average  weekly  increase. — 1  lb. 


cwt.  qrs.  lbs. 
0  0  27 
0        0       33 


Temperature. 

The  temperature  rose  to  40°C.  two  days  before  the 
tuberculin  test ;  previously  it  had  varied  between  38*5 
and  39.4CC. 

Tuberculin  Test. 

August  24^,^904.  41  days  after  the  experiment 
began.  Rise  of  temperature  0.3°C.  Temperature  high 
before  the  test.     Slight  local  oedema. 

POST-MORTEM   EXAMINATIONS. 

Condition. — Poor. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

There  was  no  oedema  at  the  seat  of  inoculation  of 
tuberculin,  but  the  prescapular  gland  on  this  side  was 
slightly  larger  than  the  one  on  the  opposite  side,  and 
on  section  was  oedematous  and  congested. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestine  throughout  its  whole  length  showed  numer- 
ous milky  white  patches,  the  largest  about  5  mm. 
in    diameter.     These    patches    were    slightly    raised 


above  the  surface  and  penetrated  the  epithelial 
layer  ;  they  were  soft  and  could  be  readily  scraped 
away  with  the  point  of  a  knife.  They  were 
very  numerous  in  the  duodenum,  less  so  in  the 
jejunum,  and  were  only  seen  here  and  there  in  the 
ileum. 

A  smear  showed  large  oval  spores  which  resisted 
decolourising  after  staining  with  carbol  fuchsin. 

The  intestines  showed  no  sign  of  tuberculosis. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  showed  in  the  cortex  a  small  area 
of  induration  studded  with  early  caseous  foci. 
(Tubercle  bacilli  found.) 

Other  mesenteric  glands  were  normal. 

Spleen,  Liver,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,    Pericardium,    Pleura. — Normal. 

Lungs. — In  the  right  caudal  lobe,  just  beneath  the 
pleura,  there  was  a  dark  grey  translucent  tubercle 
the  size  of  a  pin's  head,  resembling  those  seen  in  the 
lung  of  Goat  12.  (A  smear  showed  no  tubercle 
bacilli.)     Lungs  otherwise  normal. 

Thoracic  Glands. — Normal. 

All  superficial  lymphatic  glands  free  from  tuber- 
culosis. 

Microscopical  Examination. 
Smears  from  : — - 

Mesenteric  Gland. — Numerous  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  remained  healthy  after  a  period  of  61  davs. 


GOAT  12. 


Age — 1  year  10 \  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— August  29th,  1904. 

Duration  of  Experiment -44  days. 

Clinical  History. 

The  animal  remained  in  good  health  throughout  the 
experiment. 

Weights. 

qrs.  lbs. 

July  19th,  1904 2         7 

August  29th,   1904 2       18 

Gain  in  weight. — 11  lbs. 

Average  weekly  increase. — 1*83  lbs. 

Temperature. 

The  temperature  remained  practically  normal  tnrough- 
out. 


Tuberculin  Test. 

August  24th,  1904.— 39  days  after  the  experiment 
began.  Rise  of  temperature  0.4°C.  Very  slight  local 
thickening. 

POST-MORTEM  EXAMINATION. 
Condition. — Good. 

Tongue,  Pharynx,  Larynx,  Submaxillary  Glands, 
Pharyngeal  Glands,  Cervical  Glands. — Normal. 

There  was  no  oedema  at  the  site  of  inoculation,  but  the 
neighbouring  prescapular  gland  was  slightly  larger  than 
normal  and  somewhat  oedematous. 
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Omentum,  Peritoneum,  Intestines,  Abdominal  Lymphatic 
Glands,  Spleen,  Kidneys,  Suprarenal  Bodies. — Were  all 
perfectly  healthy. 

Liver. — Near  the  margin  of  the  liver  there  was  a  hard 
spherical  yellow  body,  the  size  of  a  pin's  head,  dry  and 
gritty  when  crushed  between  glass  plates  ;  no  tubercle 
bacilli  were  found  in  a  smear  (biliary  concretion  ?). 

Lungs. — In  the  posterior  parts  of  the  caudal  lobes, 
seen  beneath  the  pleura  as  well  as  in  the  substance,  there 
were  numerous  minute  dark  grey  translucent  foci, 
resembling  early  tubercles  ;  at  the  extreme  margins  one 


or  two  larger  semi-translucent  nodules  were  seen  ;  these 
showed  no  sign  of  central  necrosis. 

No  parasites  were  found  in  the  bronchi. 

Thoracic  Lymphatic  Glands,   Heart,  Pleura,   Superficial 
Lymphatic,  Glands. — Normal. 

Microscopical  Examination. 
Smears  from: — 

T  \    No  tubercle  bacilli. 

Lung     f 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life.                       Result. 

1204 
1205 
1206 

390 
470 
500 

E.  of  Spleen 

E.  of  Lung 

E.  of  Mesenteric  Gland 

Killed  95  days 

Killed  95  days 

• 
Killed  95  days 

Healthy. 
Healthy. 
Healthy. 

GOAT  18. 


Age — 11  weeks. 


Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs,    1148  and    1150,     inoculated 
with  milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli— 10-15  million  (mixed  with  sterilised  milk  and  given  with  a  pipette). 

Killed— October  7th,  1904. 

Duration  of  Experiment— 45  days. 


Clinical  History. 
Animal  remained  in  good  health  throughout  the  experi- 
ment. 

Weights. 

August  30th,  1904 

October  7th,  1904         .... 

Loss  of  weight. — 5  lbs. 

Temperature. 
Somewhat    irregular :    highest  .  point    reached    39-5°C. 
on  the  thirty-second  day. 


qrs. 

lbs. 

1 

18 

1 

13 

Tuberculin  Test. 

October    4th,    1904.     43    days    after 
began.     Rise    of     temperature    1-5°C. 
swelling.     No  general  disturbance. 


the    experiment 
Ill-defined     local 


POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Tongue,     Pharynx,      Tonsils,     Submaxillary 
Pharyngeal  Glands,  Cervical  Glands. — Normal. 

.  Ibdomen : 


Glands, 


Omentum,  Peritoneum. — Normal. 

Small  Intestines. — The  mucous  membrane  of  the 
duodenum  showed  numerous  little  milky  white 
patches ;  these  were  easily  scraped  away  with  a 
knife  and  appeared  to  be  confined  to  the  epithelial  layer 
(a  smear  preparation  was  made,  but  none  of  the  large 
jporee  seen  in  similar  patches  in  other  goats'  intestines 
be  found);  one  or  two  similar  patches  were  seen 
in  various  parts  of  the  ileum. 

There  was  no  ulceration  or  Bign  of  tuberculosis. 


Large  Intestine,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

In  the  loose  tissues  between  the  stomach  and  the 
left  pillar  of  the  diaphragm  there  was  a  slightly 
enlarged  gland  (gastric  ?),  which  on  section  showed 
in  the  cortex  an  oval  nodule,  8  mm.,  in  long  dia- 
meter ;  the  central  part  of  the  nodule  was  com- 
posed of  pinkish -yellow  tissue,  containing  minute 
opaque  yellow  points,  the  marginal  of  translucent 
grey  tissue. 

Liver,  Portal  Glands,  Spleen. — Normal. 

Kidneys. — The  left  showed  in  the  cortex  three  or  four 
minute  pale  whitish  specks  (smear  preparations  showed 
no  tubercle  bacilli).     The  right  was  normal. 

Suprarenal  Bodies,  Lumbar  Glands,  Iliac  Glands, 
Precrural  Glands. — Normal. 


Thorax  : 
Lungs, 
Normal. 


Bronchial    Glands,    Mediastinal    Glands. — 


Heart,'1  Pleura. — Normal. 
The  tissues  at  the  seat  of  inoculation  of   tuberculin  on 
the  right  side  of   the  neck  were  infiltrated  with  oedema 
fluid. 

Right  Prescapular  Gland. — Was  about  twice  the  size 
of  the  left  and  on  section  was  very  cedematous,  showing 
minute  hsemorrhagic  points  in  the  cortex. 

Left  Prescapular  Gland,  Prepectoral  Glands. — Normal 

Microscopical  Examination. 

A  smear  from  the  tuberculous  gland  showed  numerous 
tubercle  bacilli,  short,  straight,  and  well  stained. 


GUINEA-PIGS   INOCULATED. 

Intraperitoneal  Inoculations. 


Number  of 
Guinea-pie. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1304 
1305 

290 
340 

E.  of  Spleen 
E.  of  Gastric  Gland 

Killed  76  days 
Died  2S  days 

Spontaneous  Tuberculosis. 
General  Tuberculosis 

GOAT   26. 

Age— Adult. 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs    1148  and    1150,  inoculated  with 
milk  of  Cow  164. 

Date -August  23rd,  1904. 

Amount  of  Emulsion— 0  5  cc.  , 

Number  of  tubercle  bacilli— 1015  million  (mixed  with  sterilised  milk  and  given  with  a  pipette). 

Killed— October  7th,  1904. 


Duration  of  Experiment— 45  days. 

Clinical   History. 
There  were  no  signs  of  illness  during  the  experiment, 


\Yi  ight. 


qrs. 

3 

3 


Lbs. 
7 
12 


August  30th,  19H4 
October  4th,  1904 

Gain  in  iveight. — 5  lbs. 

Average  weekly  increase. — 83  lbs. 

Temperature. 

The  temperature  remained  practically  normal  through- 
out.    Highest  point  39-3°  C.  ' 

Tuberculin    Test. 

October   4th,    1904.      42     days    after    the   experiment 
began.     Rise  of  temperature  1,6°C.     Ill-defined  tender, 

hot.     (edematous     local     swelling.        Prescapular    gland, 
enlarged    and    tender.      No    constitutional    disturbance. 

POST-  MORTEM    EXAMINATION. 
Condition. — Good. 

Tongui  .  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 
Abdomen  : 

Onu  ntum,  Peritoneum.— Normal. 

Small  Intestines. — The  mucous  membrane  showed 
at  intervals  throughout  the  whole  length  small  milky 
white  patches,  and  also  numerous  little  rounded 
elevations  the  size  of  a  pin's  head  ;  the  latter  were  felt 
as  hard  bodies  on  passing  the  linger  over  the  surface; 
superficially  they  had  a  whitish  appearance;  a 
smear  made  from  one  of  them  showed  several  large 
oval  spores,  which  resisted  decolorisation  after 
staining  with  carbol  fuchsin. 


With  the  exception  of  the  above,  the  intestines  were 
normal. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
-"-Normal. 

A  gland  situated  in  the  loose  tissues  between  the 
stomach  and  the  left  pillar  of  the  diaphragm  ( ?  gastric), 
the  size  of  a  large  pea,  showed  on  section  firm  grey 
translucent  tissue  penetrated  with  a  greyish  yellow 
network. 

Liver,  Portal  Glands,  Spleen,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands. — 
Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  left  posterior  lobe,  just  under  the 
pleura,  there  were  two  firm  translucent  nodules  about 
2  mm.  in  diameter  ;  on  section  they  were  homo- 
geneous throughout. 

(One  of  these  nodules  was  crushed  and  stained 
with  carbol  fuchsin  ;  microscopically  numerous 
small  worm-like  embryos  were  seen,  but  no  tubercle 
bacilli.) 

The  rest  of  the  lung  was  normal. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

The  tissues  at  the  seat  of  inoculation  of  tuberculin, 
on  the  right  side  of  the  neck,  were  cedematous  and  con- 
gested ;  the  prescapular  gland  on  the  same  side  was 
much  enlarged  cedematous  and  hemorrhagic  in  the 
cortex. 

Rigid  Prescapular  Gland,  Right  Prepectoral  Glaia-. — 
Normal. 

Microscopical   Examination. 
A  smear  from  the  gastric  gland  showed  numerous 
tubercle  bacilli. 


GUINEA-PIGS     INOCULATED. 

Intraperitoneal  Inoculations. 


Number  of 
Guinea  Pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1306 
1307 
1308 

250 
191) 
?50 

E.  of  Lung 

E.  of  Spleen 

E.  of  Coeliac   Gland 

Killed  76  days 

Killed   76  days 

Died  30  days 

Healthy. 

Healthy. 

General  Tuberculosis. 
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GOAT  14. 


Age— 10J  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 23-8  cc 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— November  23rd,  1904. 

Duration  of  Experiment— 130  days. 


Clinical  History. 
The  animal  remained  in  apparent  good  health  during 
the  experiment. 

Weights. 

In  the  first  week  there  was  a  gain  of  7  lbs.  ;  then 
for  four  weeks  the  weight  was  practically  stationary ; 
on  August  30th  there  was  a  fall  to  the  original  weight 
(about  this  time  the  temperature  rose) ;  subsequently 
there  was  a  steady  increase  in  weight. 

qrs.  lbs 

July  19th,  1904 10 

November  23rd,  1904 1       15 

Gain  in  weight. — 15  lbs. 

Average  weekly  increase. — *83  lbs. 

Temperature. 

Rose  on  the  43rd  day  (August  29th)  and  was  high  for 
3  days,  maximum  40-7°C. ;  during  the  remainder  of  the 
experiment  it  was  practically  normal. 

Tuberculin  Test. 

November  15th,  1904.  119  days  after  the  experiment 
began.  Positive.  Rise  of  temperature  1  "PC.  Hi-defined 
tender  local  swelling.     No  general  disturbance. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands. — One  contained  a  yellow  gritty 
tubercle,  the  size  of  a  pin's  head ;  the  rest  were 
normal. 

Mesenteric  Glands. — A  gland  situated  about  the 
middle  of  the  mesentery  showed  a  localised  enlarge- 
ment three  quarters  of  an  inch  in  diameter ;  on 
section  the  cortex  of  the  gland  at  this  part  was 
entirely  replaced  by  pinkish  yellow  caseous  masses, 
which  here  and  there  were  beginning  to  soften  at 


the  margins  ;  the  cut  surfaces  of  the  masses  showed 
scattered  opaque  yellow  streaks  and  foci,  which  were 
just  perceptibly  gritty. 

Other  mesenteric  glands  were  normal. 

lleo-Colic  Glands,  Colic  Glands. — -Normal. 

Liver. — Embedded  in  the  substance  of  the  liver, 
just  beneath  the  capsule,  there  was  a  tubercle, 
the  size  of  a  wheat  grain  ;  this  had  a  pearly  white 
capsule  and  a  softened  caseous  centre.  In  the 
depth  of  the  liver  substance  there  was  a  soft  caseous 
tubercle  the  size  of  a  No.  4  shot. 

Portal  Glands. — One  portal  gland  contained  a 
yellow  highly  calcareous  tubercle,  the  size  of  a  pin's 
head.     Three  others  were  normal. 

Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  left  lung  contained  nine  or  ten 
tubercles,  ranging  in  size  from  a  pin's  head  to  a 
millet  seed :  these  had  translucent  margins  and 
yellow  very  gritty  centres ;  they  were  situated 
chiefly  on  the  surface,  just  under  the  pleura. 

In  the  right  lung  there  were  similar  tubercles, 
but  not  so  numerous. 

Bronchial  Glands. — Normal. 

Mediastinal  Glands. — The  long  caudal  mediastinal 
gland,  not  enlarged,  contained  a  yellow  calcified 
tubercle,  the  size  of  a  mustard  seed. 

Testicles.  —Normal. 

Pudic  Glands,  Popliteal  Glands,  Precrural  Glands,  Iliac 
Glands,  Lumbar  Glands,  Axillary  Glands,  Prescapular 
Glands,  Prepectoral  Glands. — Normal. 

Microscopical  Examination. 

Smears  from  : — 

Mesenteric  Gland. — Fairly  numerous  tubercle 
bacilli. 

Portal  Gland. — Three  tubercle  bacilli. 

Gastric  Gland. — No  tubercle  bacilli. 

Mediastinal  Gland. — No  tubercle  bacilli. 

Liver. — No  tubercle  bacilli. 

Lung. — No  tubercle  bacilli.  > 


GUINEA-PIGS   INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1,302 
1,303 

290 
400 

E.  of  Mesenteric  Gland 
E.  of  Lung 

Died  77  days 
1  tied  56  days 

General  Tuberculosis. 
General  Tuberculosis. 
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GOAT  22 


qrs. 

lbs. 

2 

20 

3 

4 

2 

26 

3 

7 

Age — Adult. 

j-e(i_Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 238  cc 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— November  22nd,  1904. 

Duration  of  Experiment— 129  days. 

Clinical   History. 
There  were  no  signs  of  ill-health  during  the  experiment 

Weights. 

July  19th,  1904  -         - 

August   30th.   1904      -  -         -         - 

September  13th,  1904  - 
November  22nd,  1904 

Gain  on  initial  weight. — 15  lbs. 

Temperature. 

There  was  a  sharp  rise  to  40-6°C.  on  the  third  day; 
with  this  exception  the  temperature  was  normal  through- 
out. 

Tuberculin  Test. 

November  loth,  1904,  122  days  after  the  experiment 
began.  Rise  of  temperature  T-8°C.  (Max.  40-8°.  21 
hours  after  injection).  Ill-defined  tender  local  swelling  ; 
no  constitutional  disturbance. 

POST-MORTEM    EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Cervical  Lymphatic  Glands. — Normal. 

Left  Retropharyngeal  Gland. — Contained  in  the  cortex 
a  caseous  nodule,  6  mm.  in  diameter,  surrounded  by 
a  translucent  fibroid  capsule.  On  section  the  caseous 
mass  was  opaque  yellow  and  slightly  gritty  in  the  centre, 
yellowish  white  and  somewhat  translucent  around  the 
margins.  It  could  be  easily  shelled  out  from  the  gland 
substance,  but  was  not  softened. 

Right  Retropharyngeal  Gland,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine. — Beneath  the  mucous  membrane 
of  the  small  intestine  there  was  a  number  of  hard 
translucent  bodies,  the  size  of  mustard  seeds  ;  some 
of  these  were  seen  to  have  a  minute  dark  spot  in  the 
centre.     There  was  no  sign  of  ulceration. 

Large  Intestine,  Gastric  Glands,  Mesenteric  Glands, 
•  Ileo-Colic  Glands,  Colic  Glands. — Normal. 

Spleen. — Normal  on  the  surface  and  on  section. 


Liver. — In  the  substance  of  the  left  lobe,  just 
under  the  capsule,  there  were  two  irregular  nodules 
2  and  3  mm.  in  diameter  respectively  ;  they 
consisted  of  fibrous  tissue  and  showed  in  the  centre 
soft  yellow  foci.  Besides  these  there  were  a  f<nv 
translucent  spherical  bodies,  the  size  of  mustard 
seeds.  On  the  concave  surface  of  the  left  lobe  there 
were  about  a  dozen  similar  bodies.  Nothing  abnor- 
mal was  seen  on  section. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

The  Lungs  contained  numerous  hard  grey  bodies 
ranging  in  size  from  a  mustard  seed  to  a  millet  seed. 
They  occurred  chiefly  in  the  caudal  lobes  and  were 
found  in  the  depth  of  the  lung  as  well  as  on  the 
surface.  In  three  places  in  the  caudal  lobes,  neai 
the  dorsal  surfaces,  they  were  closely  aggregated 
together,  forming  small  semi -solid  areas.  One  or 
two  of  the  tubercles  were  slightly  opaque  in  the 
centre  ;  others  showed  minute  dark  points  and  so 
resembled  the  bodies  seen  beneath  the  mucous 
membrane  of  the  small  intestine. 

No  parasites  were  seen  in  the  bronchi. 

Mediastinal  Glands. — -The  caudal  mediastinal  gland 
showed  in  the  cortex  three  or  four  yellow  softened 
tubercles,  the  size  of  pins'  heads,  appreciably  gritty 
from  calcification. 

Bronchial  Glands. — Left  bronchial  gland  contained 
three  similar  foci.     Right  bronchial  gland  normal. 

Uterus,  Fallopian  Tubes,   Ovaries. — Normal. 

Mammary  Gland. — Gland  tissue  normal.   Milk  sinuses 
filled  with  turbid  serous  fluid. 
Various  Lymphatic  Glands  : 

Supramammary,  Precrural,  Popliteal,  Axillary, 
Prepectoral,  Cervical. — Normal. 

Prescapular  Glands. — Both  were  a  little  larger 
than  normal  and  on  section  congested  (recent 
tuberculin  test). 

The  subcutaneous  tissues  at  the  seat  of  inoculation 
of  tuberculin  were  slightly  thickened  cedematous 
and  congested. 

Microscopical   Examination. 
Lung  Tubercle. — No  tubercle  bacilli. 
Left  Bronchial  Gland. — One  tubercle  bacillus. 
Left  Pharyngeal  Gland. — Moderately  numerous  tubercle 
bacilli. 


GUINEA-PIGS    INOCULATED. 

Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 



Result. 

1359 

350 

E.  of  Liver  Nodule 

Killed  77  days 

General  Tuberculosis. 

13fi0 

380 

E.  of  Lung  (semisolid  patch) 

Killed  77  days' 

General  Tuberculosis. 

1366 

420 

E.     of     Caudal     Mediastinal 
Gland  (3  foci) 

Killed  77  days 

General  Tuberculosis. 
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GOAT  20. 

Age— About  21  months. 

Fed-Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150  inoculated  with 
milk  ot  (  ow  lo-t. 

Date— August  24th,  1904. 

Amount  of  Emulsion— !>  5  oc 

Number  of  tubercle  bacilli- "o-i".  million  (the  emulsion  was  mixed  with  sterilised  milk  and  given  with  a  pipette). 
Killed— January  3rd,  1905. 
Duration  of  Experiment— 132  days. 


Clinical  History. 

The  animal  became  seedy  about  two  months  after 
feeding  ;  she  continued  ill  looking  and  in  spite  of  the 
appetite  being  moderately  good  did  not  grow :  during  the 
last  week  she  got  much  worse  and  would  probably  have 
died  naturally  in  a  week  or  two. 

Weights. 


qrs. 

lbs. 

August  30th,  1904 

- 

-       0 

21 

November  8th,  1904 

. 

1 

2 

December  7th,   1904 

. 

1 

4 

January  3rd,  1905 

- 

-       0 

27 

Gain  in  weight  during  experiment.- 

-6  lbs. 

Temperature. 

Became  slightly  irregular  during  the  seventh  to  the 
eleventh  weeks,  showing  occasional  short  rises  (Max. 
39*7°  C)  ;  during  the  remainder  of  the  experiment  the 
temperature  was  almost  continuously  raised,  but  never 
rose  higher  than  39  -9°  C. 

Tuberculin    Test. 

December  16th,  1904.  114  days  after  the  experiment 
began.     Positive.     Rise  of  temperature  1*2°  C. 

POST-MORTEM    EXAMINATION. 
Carcass. — In  poor  condition. 
Tongue,  Pharynx. — Normal. 

Tonsils. — Left  tonsil  was  enlarged  and  indurated  ;  the 
orifice  was  dilated  and  the  mucous  membrane  lining  the 
greater  part  of  the  interior  was  ulcerated  ;  the  ulcers  were 
irregular,  the  floors  being  covered  with  whitish  discharge ; 
the  substance  of  the  tonsil  was  dense  and  fibroid  and 
showed  a  few  opaque  whitish  foci. 

The  right  tonsil  was  in  a  similar  condition,  but  not  so 
enlarged. 

Submaxillary  Glands. — Right  submaxillary  gland  con- 
tained a  cheesy  slightly  gritty  focus,  2  mm.  in  diameter. 

The  left  was  somewhat  indurated  at  one  extremity 
and  showed  when  cut  into  some  firm  yellow  streaks. 

Parotid  Glands. — The  left  parotid  gland  resembled  the 
latter;  the  right  parotid  appeared  norma!. 

Pharyngeal  Glands. — On  the  left  side  there  were  two: 
one  the  size  of  a  swallow's  egg,  the  other  thai  of  a  filbert, 
the  small  one  on  section  consisted  throughout  of  dense 
translucent  fibroid  tissue,  showing  at  one  extremity  a 
delicate  tracery  of  fine  yellow  lines:  the  large  gland 
resembled  the  small  one,  but  showed  also  an  irregular 
cavity  filled  with  caseo-pus. 

On  the  right  side  t  here  was  a  gland  the  size  of  a  pigeon's 
egg,  which  OH  section  was  seen  to  be  entirely  converted 
into  a  cheesy  caseous  pulp;  the  caseous  mass  was  sur- 
rounded by  a  thick  fibrous  wall,  the  internal  surface  of 

which   Was  smooth.       Attached,  to  the  capsule  was  8  small 
indurated  gland  beset  with  opaque  yellow  foci  and  streaks. 

Cervical  Glands.     Right  upper  cervical  oontained  a  firm 

caseating  nodule,    I   cm.   ill  diameter. 

Left  upper  cervical  resembled  the  left  submaxillary. 

Two  midcervical  glands  on  the  right  side,  the  size  of 
broad  beans,  were  indurated  •"'  showed  on  section 
numerous  yellow  streaks  in  a  firm  translucent  matrix; 
the  left  mid  cervical  glands  were  not  affected. 


Just  in  front  of  the  anterior  opening  of  the  thorax, 
under  the  trachea,  there  was  a  large  egg-shaped  gland 
one  and  a  half  inches  in  length.  On  section  it  showed  a 
congested  caseating  mass,  gritty  from  calcification, 
occupying  about  half  the  substance. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  along  the  lesser 
curvature,  near  the  oesophageal  opening,  showed  an 
oval  ulcer  8  millimetres  in  greatest  length,  Math 
raised  slightly  undermined  edges  and  paie  granular 
floor  ;  the  Dase  was  thickened  and  fibroid. 

Small  Intestine,  Large  Intestine. — Normal. 

Gastric  Glands. — Two  in  the  lesser  curvature, 
each  about  the  size  of  a  sparrow's  egg,  consisted 
practically  throughout  of  dense  opaque  yellow 
caseated  tissue  slightly  gritty  f.om  calcification  ; 
the  capsules  were  thickened.  Other  small  glands 
in  the  neighbourhood  were  normal. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
— Normal. 

Spleen. — Not  enlarged,  showed  in  the  pulp  a 
number  of  spherical  translucent  bodies,  the  size  of 
pins'  heads  ;  they  appeared  to  be  simply  slightly 
enlarged  Malpighian  bodies  ;  they  showed  no  sign 
of  central  necrosis     (Tubercle  bacilli  found.) 

Liver. — The  substance  was  speckled  with  very 
minute  grey  foci. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura.— ;Normsd. 

Lungs. — Both  lungs  were  crowded  with  nodules, 
ranging  in  size  from  1  to  10  millimetres  in  diameter  ;. 
they  were  seen  on  the  surface  as  greyish  slightly 
elevated  areas,  the  larger  of  which  were  very  irregu- 
lar in  outline.  On  section  the  small  tubercles  were 
opaque  and  yellow  in  the  centre,  translucent  around 
the  margins  ;  the  larger  nodules  were  caseous  and 
softened  in  the  centre  and  had  thick  fibrous  walls  ; 
the  nodules  were  evenly  distributed  throughout 
the  lungs  and  for  the  most  part  remained  discrete  ; 
the  lung  tissue  surrounding  them  was  normally 
crepitant. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  larger  and  firmer  than  normal,  but  showed  on 
section  only  two  or  three  small  caseous  foci. 

Bronchial  Glands. — These"  were  slightly  enlarged, 
but  no  opaque  foci  were  seen. 

Ventral  mediastinal  glands  normal. 

Prescapvlar  Glands,  Prepectoral  Glands,  Axillary  Glands, 
Precrwal  Glands,  Popliteal  Glands,  Mammary  Gland. — 
Normal. 

Microscopical  Examination. 

Bight  Tonsil 

Right  Submaxillary  Gland        Very    numerous    tubercle 
Mediastinal  Gland  I  bacilli. 

Gastric  Gland  I 

Spleen. — Moderately  numerous  tubercle  bacilli. 
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GUINEA-PIG     INOCULATED 

INTRAPERITONEAL      INOCULATION. 


Number  of 
[Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life 

Result. 

1404 

150 

E.  of  Gastric  Gland 

Died  12  davs 

Tuberculosis. 

1405 

— 

E.  of  Spleen 

Killed  15  days 

Spontaneous  Tuberculosis. 

1406 

— 

E.  of  Liver 

Died  36  days 

General  Tuberculosis. 

GOAT  24. 


Age— Nearly  2  years. 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs   1148  and   1150,  inoculate  1  frith 
milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— 0  5  cc. 

Number  of  tubercle  bacilli— 10-15  million  (mixed  with  sterilised  milk  and  given  with  a  pipette). 

Killed— January  4,  1905. 

Duration  of  Experiment    1 33  days. 


Clinical  History. 

The  goat  remained  in  good  health  during  the  experi- 
ment. 


Weights. 


August  30th,    1904 
December  7th,  1904 
January  4th,   1905 

Gain  in  weight. — 15  lbs. 
A  1 1  rage  weekly  increase.- 


cwt.  qrs.  lbs. 

-  2     10 

-  3       7 

-  2     25 


•83  lb. 


Temperature. 

r  With  the  exception  of  an  occasional  slight  rise  (highest 
39-9°C.),  normal  throughout. 

Tuberculin  Test. 

December  16th,  1904.     114  days  after  the  experiment 
n. — Positive.     Rise  of  temperature  1'9°C. 

POST-MORTEM  EXAMINATION. 

( 'arcass. — In  very  good  condition. 

Pharynx,  Larynx. — Normal. 

Tonsils. — The  right  tonsil  seemed  a  little  larger  than 
the  left,  but  showed  no  sign  of  ulceration  or  caseation. 

In  the  left  tonsil  there  was  a  softened  whitish  focus. 

Submaxillary  Glands,  Cervical  Glands. — Normal. 

Eight   Retro-Pharyngeal   Gland,    the   size   of   a   broad 

an,  was    indurated   and   on  section  partly  composed 

of    cheesy   caseated    tissue,    and   partly   of    translucent 

glandular    tissue    studded   with    softened    caseous   foci, 

very  gritty  from  calcification. 

Left  Retro-Pliaryngeal  Gland  ,the  size  of  a   small   pea. 
\  is  normal. 

Thyroid  Body. — Normal. 

I  hdomen  : 

Omentum,  Peritoneum,  Stomach,    Small    Intestine, 
Large  Intestine. — Normal. 


Gastric  Glands. — One  in  the  lesser  curvature  was 
enlarged  to  the  size  of  an  almond  and  on  section 
showed  a  softened  gritty  caseous  nodule,  1  centi- 
metre in  diameter,  and  numerous  discrete  gritty 
calcareous   tubercles. 

The  Mesenteric  Glands  were  normal  in  size  and 
appearance;  one  near  the  anterior  end  of  the 
mesentery  showed  a  minute  pearly  spherical  body 
which  easily  shelled  out. 

Colic  Glands. — Normal. 
Spleen. — Normal. 

Liver. — Under  the  capsule  of  the  liver  there  was  a 
small  nodule  with  thin  fibrous  walls  and  brownish 
pultaceous  contents  ;  otherwise  the  liver  was  per- 
fectly normal. 

Portal  Glands. — Normal. 

Kidneys. — The  left  kidney  showed  on  the  surface 
a  minute  grey  focus,  which  did  not  shell  out.  The 
right  kidney  showed  three  or  four  similar  foci. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Larynx,  Trachea. — 
Normal. 

Tie  Lungs  showed  under  the  pleura  a  few  small 
nodules  with  greenish  contents  ;  in  the  dorsal  part 
of  the  caudal  lobes  there  were  some  semi-solid  patches 
formed  by  closely  aggregated  grey  foci ;  a  few 
isolated  grey  foci  were  seen  scattered  about  in  various 
parts  of  the  lung. 

Bronchial    Glands,    Mediastinal    Glands. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands,  Popliteal 
Glands,  Pudic  Glands,  Prescapidar  Glands,  Axillary  Glands, 
Uterus,  Ovaries,  Mammary  Gland. — Normal. 

Microscopical   Ex  a  m  i  n  a  t  ion. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Gastric  Gland. — One  tubercle  bacillus. 
Left  Tonsil.— No  tubercle  bacilli. 
Liver. — No  tubercle  bacilli. 

Spleen  (Malpighian  Body). — No  tubercle  bacilli. 
Left  Kidney. — No  tubercle  bacilli. 
Rigid  Retro-Pharyngeal  Gland. — -No  tubercle  bacilli. 
Lung  (Contents  of  Small  Nodule). — No  tubercle  bacilli. 
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PIG  68. 


Age— 9k  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  16+. 

Date— July  14th,  1904. 

Amount  of  Milk— 0-136  cc. 

Number  of  tubercle  bacilli— 10,000 

Died— July  22nd,  1904.     8  days  later. 

POST-MORTEM    EXAMINATION. 

There  was  thickening  and  oedematous  infiltration  of 
the  subcutaneous  tissues  on  the  left  side,  extending  from 
the  base  of  the  left  ear  down  the  left  fore-leg  and  to  the 
posterior  margin  of  the  thorax. 

There  was  some  turbid  fluid  in  the  peritoneal  cavity 
with  flakes  of  purulent  lymph  on  the  visceral  and  parietal 
peritoneum. 

The  pericardial  sac  was  filled  with  turbid   fluid  ;    the 


visceral  and  parietal  pericardium  was  covered  with  a,- 
thick  layer  of  fibrinous  lymph  which  readily  peeled  off 
from  the  congested  membrane. 

There  was  no  naked-eye  evidence  of  tuberculosis  in  any 
of  the  organs  or  glands. 

A  streptococcus  was  isolated  in  pure  culture  from  the 
fluid  in  the  pericardium. 

The  animal  was  probably  infected  when  tested  with 
tuberculin  on  July  6th,  1904. 


PIG  52. 

Age — 16  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 0-136  cc. 

Number  of  tubercle  bacilli— 10,000. 

Died — August  9th,  1904.     26  days  after  the  experiment  began. 


POST-MORTEM    EXAMINATION. 

There  was  no  naked-eye  evidence  of  tuberculosis  in  any 
of  the  organs  or  glands. 


The  mucous  membrane  of  the  large  intestine  was  very 
congested  and  showed  numerous  superficial  ulcers. 

Cause  of  death  :     Ulcerative  colitis. 


PIG  82. 


Age — 7  to  8  weeks. 


Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs   1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— -05  cc.  of  a  1  in  1,000  dilution. 

Number  of  tubercle  bacilli — 10,000  (mixed  with  sterilised  milk  and  given  with  ordinary  food). 

Killed— October  6th,  1904. 

Duration  of  Experiment— 43  days. 


Clinical  History. 
The  animal  remained  in  good  health  throughout  the 
experiment. 


Weight. 


August  30th,  1904 


qr. 
1 


lbs. 
3 


Tuberculin  Test. 

October  4th.  1904.  41  days  after  the  experiment 
began.  Rise  of  temperature  0-8°C.  No  local  oedema 
and  no  constitutional  disturbance. 

POST-MORTEM     EXAMINATION. 

Body. — In  good  condition. 

Tongue,    Pliarynx,    Tonsils,    Submaxillary    Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lymphatic 
Glands,  Thyroid.  -Normal. 
Abdomen  : 

The  serous  surfaces  of  the  stomach  and  large  in- 
testine were  roughened  with  small  connective  tissue 
growths. 

Omentum,  Parietal   Peritoneum. — Normal. 


Intestines. — The  small  intestines  contained  fifty- 
four  round  worms.  One  or  two  Peyer's  patches 
were  congested,  but  with  these  exceptions  the  intes- 
tines were  normal. 

Mesenteric  Glands. — One  mesenteric  gland  near  the 
posterior  end  of  the  mesentery  showed  on  section 
an  area  of  congestion  in  the  midst  of  which  little 
points  were  seen,  which  were  slightly  more  opaque 
than  the  surrounding  gland  tissue  ;  the  gland  was  not 
enlarged,  and  there  was  no  induration.  (Guinea-pig 
inoculated. )     All  other  mesenteric  glands  were  normal. 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax : 

Lungs,  Heart,  Pericardium,  and  Pleura. — Normal. 

Colic  Glands,  Coeliac  Glands,  Portal  Glands,  Pancreatic 
Glands,  Lumbar  Glands.  Iliac  Glands,  Precrural  Glands,. 
Bronchial  Glands,  Inguinal  Glands,  Prescapular  Glands, 
Prepectoral  Glands. — Normal. 

A  cervical  gland  on  the  side  of  the  inoculation  of  tuber- 
culin was  a  little  enlarged  and  oedematous. 

A  guinea-pig,  inoculated  with  an  emulsion  made 
from  the  mesenteric  gland,  remained  healthy  after  a  period  i 
of  77  days. 
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PIG   58. 


Age — 6  to  7  months. 

3?ed — Once  with  tuberculous  milk  of  Gow  16  L 

Date^July  14th,  1905. 

Amount  of  Milk— 0136  cc. 

dumber  of  tubercle  bacilli— 10,000. 

Killed— August  26th,  190 1. 

Duration  of  Experiment— 43  days. 

Clinical     History. 
fc.The  pig  remained  in  good  health  throughout  the  ex- 
periment. 

Weights. 


cwt.    qrs. 

0  3 

1  0 


lbs. 
22 
11 


July  29th.  1904 
August  26th.  1904      - 

Gain  in  weight. — 17  lbs. 
Average  weekly  gain. — 3*4  lbs. 

Tuberculin  Test. 
August   24th.      41  days  after  the  experiment   began — 
Rise  of  temperature  0-2°C.     No  local  swelling. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,     Pharynx,     Tonsils,     Submaxillary       Glands, 
Pharyngeal  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach,  Intestines. — 
Normal. 

Cvliac  Glands,  Portal  Glands,  Pancreatic  Glands. — 
Normal. 

Mesenteric  Glands. — A  mesenteric  gland,  situated 
about  the  middle  of  the  mesentery,  the  size  of  a  small 
pea,  was  indurated  and  on  section  was  found  to  be  in 
a  state  of  early  caseation. 


A  gland  at  the  termination  of  the  mesentery  showed 
several  yellow  foci  embedded  in  normal  gland 
tissue.     (Tubercle  bacilli  found.) 

Ileo-Colic  Glands,  Colic  Glands. — Normal. 

Liver. — The  liver  showed  in  the  substance  beneath 
the  capsule  an  opaque  whitish  body,  2  mm.  in 
diameter  ;  deeper  in  the  substance  two  similar  bodies 
were  seen  ;  none  showed  any  sign  of  caseation. 

Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  cephalic  lobes  several  lobules  were 
collapsed  and  airless  ;  the  caudal  lobes  contained 
nodules  similar  to  those  described  in  Pig  64  ;  along 
the  posterior  margins  these  occurred  in  little  groups, 
but  in  other  parts  they  were  scattered  singly  here 
and  there. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands,  Inguinal 
Glands,  Prescapular  Glands,  Prepectoral  Glands. — Normal. 

There  was  no  appreciable  oedema  at  the  seat  of  inocula- 
tion of  the  tuberculin. 

Microscopical  Examination. 

Smears  from  : — 

Terminal  Mesenteric  Gland  }    Numerous   tubercle 
Mid- Mesenteric  Gland     -     }        bacilli. 


GUINEA-PIGS    INOCULATED. 

Intraperitoneal  Inoculations. 


Number  of 
Guinea- Pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1195 
1196 

130 
160 

E.  of  Liver 

E.  of  Mesenteric  Gland 
(normal  to  the  eye) 

Killed  117  days 
Killed  117  days 

Healthy. 
Healthy. 

PIG  70. 


Age— 9^  weeks. 

Fed    Once  with  tuberculous  milk  from  Cow  164. 

Date— July  14th,  1904. 

Amount  of  milk— 1-36  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed- August  25th,  1904. 

Duration  of  Experiment— 42  days. 


Weight. 


July  19th,  1904      - 
August  25th,  1904 

Loss  of  weight. — 3  lbs. 


cwt.  qrs.  lbs. 

-  0        0      21 

-  0        0       18 


Tuberculin  Test. 

August  24th.  41  days  after  the  experiment  began. 
Negative.  Rise  of  temperature  0"3°C.  No  local  re- 
action. 
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POST-MORTEM  EXAMINATION. 

Body. — Thin  and  in  very  poor  condition. 

Tongue,  Pharynx  and  Tonsils. — Normal. 

Submaxillary   and    Retro-Pharyngeal    Glands. — Normal. 

A  gland  on  the  right  side  near  the  articulation  of  the 
jaw  (?  upper  cervical)  showed  in  the  centre  a  focus 
of  whitish  pus,  about  2  mm.  across ;  the  gland  was 
normal  in  size  and  was  not  indurated.  No  tubercle 
bacilli  were  found  in  a  smear  made  from  the  pus. 

The  gland  on  the  opposite  side  was  normal. 
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Abdomen  : 

Omentu  m. — Normal. 

Peritoneum. — The  parietal  peritoneum  on  the  left 
side  was  roughened  with  short  connective  tissue  pro- 
cesses and  presented  about  half  a  dozen  minute  pearly 
bodies  felt  as  hard  granules  on  rubbing  the  finger 
over  the  surface. 

Spleen  and  Liver. — Normal. 

Portal,  Ccdiac  and  Pancreatic  Glands. — Normal. 

Stomach  and  Small  Intestines. — Normal. 

Large  Intestine. — The  mucous  membrane  of  the 
large  intestine  was  closely  studded  with  rounded 
nodules,  containing  thick  yellowish  or  greenish  yellow 
material;  this  could  be  squeezed  out  through  a 
minute  central  opening. 

Mesenteric,  Ileo-colic  and  Colic  Glands. — Normal. 

Kidney   and    Suprarenal    Bodies. — Normal. 
Thorax : 

Heart  and  Pericardium. — Normal. 

Lungs. — The  right  lung  was  adherent  to  the 
chest  wall  by  numerous  slender  strands  of  connective 


tissue  and  the  anterior  lobes  were  closely  adherent 
to  the  posterior. 

The  cephalic  lobes  of  both  lungs  showed  large 
patches  of  oollapse  ;  these  patches  affected  whole 
lobules  ;  they  were  reddish  in  colour  and  sharply 
marked  off  from  the  adjacent  normal  lobules. 

The  bronchi  leading  to  these  patches  contained 
mucus  but  no  parasites. 

No  tubercle  nodules  were  seen  in  any  part  of  the 
lung. 

Bronchial  and  mediastinal  glands  normal. 

The  tissues  at  the  seat  of  inoculation  of  the  tuber- 
culin 24  hours  previously  were  not  thickened  or 
cedematous,  and  the  glands  on  the  same  side  were 
normal  in  size. 

Inguinal,   Iliac,  Lumbar,  Prepectoral,  and  Prescapular 
Glands. — Norma'. 

Microscopical  Examination. 
Smears  from : — 

Intestinal    Nodule. — No    tubercle    bacilli. 
Cervical  Gland. — No  tubercle  bacilli. 


GUINEA-PIGS     INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of 
Life. 

Result. 

1191 
1192 

350 
370 

E.  of  Spleen 
!;E.  of  Mesenteric  Gland 

Killed.     65  days 
Killed.     65  days 

Healthy. 
Healthy. 

PIG  56. 


Age— 6  to  7  months. 

Fed— Once  with  tubsrculous  milk  of  Cow  164. 

Date- July  14th,  1904. 

Amount  of  milk— 1  36  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed— August  26th,  1904. 

Duration  of  Experiment— 43  days. 

Clinical  History. 
The  animal  showed  no  signs  of  illness  during  experiment. 


cwt.  qrs.  lbs. 
-13  0 
-     1      3     10 


Weights. 

July  19th,  1904      - 
August  26th,    1904 

Gain  in  weight. — 10  lbs. 

Average  weekly  increase. — 2  lbs. 


Tuberculin  Tests. 

August  24th.     41   days  after  experiment  began. — No 
rise    of    temperature.     Slight    local    reaction. 


POST-MORTEM  EXAMINATION. 

Carcass. — In     good     condition. 
Tongue, 


Tonsils,      Pharynx,      Submaxillary 
Pharyngeal    Glands,    Cervical    Glands. — Normal. 


Glands, 


Abdomen  : 

Omentum,  Peritoneum,  Large  and  Small  Intestines, 
Stomach,  Gastric  Glands,  Portal  Glands,  Cozliac  Glands, 
Pancreatic  Glands. — Normal. 


Mesenteric  Glands. — A  mesenteric  gland  at  the 
junction  of  the  anterior  and  middle  thirds  of  the 
mesentery  contained  a  caseous  softened  nodule,  5 
mm.  in  diameter,  distinctly  gritty  from  calcification. 
(Tubercle  bacilli  found.) 

Other  mesenteric  glands  normal. 

Ileo-Colic  Glands. — In  one  of  the  ileo-colic  glands 
there  was  an  opaque  yellow  gritty  focus.  (No 
tubercle  bacilli  found.) 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

The  pleural  cavities  contained  a  small  amount 
of  clear  fluid. 

Lungs. — At  the  anterior  end  of  the  left  cephalic 
lobe  there  were  two  firm  greyish  nodules  about  3  mm. 
in  diameter  ;  in  the  left  caudal  lobe  there  were  two 
similar  but  smaller  nodules. 

The  right  anterior  lobe  showed  patches  of  collapse, 
and  in  the  right  caudal  lobe  there  were  two  or  three 
nodules  similar  to  those  on  the  left  side.  These 
nodules  were  semi -translucent  and  homogeneous 
throughout,  resembling  those  in  Pig  64,  and  were 
probably  parasitic  in  nature. 
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Bronchial  Glands,  Mediastinal  Glands. — Normal. 

There  was  slight  oedema  at  the  seat  of  inoculation 
ol  the  tuberculin,  but  the  adjacent  glands  were  not 
enlarged. 

All  other  glands  were  normal  in  size  and  appear- 
ance. 


Microscopical  Examination. 

Smears  from  :  — 

Mesenteric  Gland. — Two  tubercle  bacilli. 
Ileo-Colic  Gland. — No  tuberc'e  bacilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

We:'g'it  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1193 
1194 

240 
330 

E.  of  Lung  Nodule 
E.  of  Mesenteric  Gland 

Killed.     117  days 
Killed.     117  days 

Spontaneous  Tuberculosis. 
Spontaneous  Tuberculosis, 

PIG  54. 


Age — 16  weeks. 

I"ed — Once  with  the  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 136  cc 

dumber  of  tubercle  bacilli— 103,000. 

Died— September  6th,  1904. 

Duration  of  Experiment— 49  days. 


Weights. 


qrs.  lbs. 
1        10 

1  7 


July  19th,  1904  - 
August  30th,  1904      - 

Loss  in  weigh*. — 3  lbs. 

Average  loss  per  week. — 5  lbs. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  very  poor  condition  ;  skin  mangy. 

Tongue,    Pharynx,    Tonsils,    Pharyngeal    Glands,    Left 
Submaxillary  Gland,  Cervical  Glands. — Normal. 

Right  Submaxillary  Gland. — Normal  in  size  ;  contained 
two  small  caseating  tubercles. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestines. — Normal. 

Large  Intestine. — The  mucous  membrane  of  the 
large  intestine  showed  several  haemorrhagic  erosions. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
— Normal. 

Two  small  lymphatic  glands,  lying  in  relation  to 
the  left  pillar  of  the  diaphragm  (coeliac  ?),  were  in- 
durated and  showed  on  section  irregular  firm  yellow 
caseated  patches  surrounded  by  translucent  grey 
tissue. 

The  glands  in  the  small  omentum  and  around  the 
pancreas  appeared  normal. 

The  Spleen  contained  about  a  dozen  firm  nodules, 
ranging  in  size  from  a  No.  4  shot  to  a  small  pea  ; 
some  were  immediately  beneath  the  capsule  and 
caused  projections ;  others  were  more  deeply  situated  ; 
on  section  they  were  opaque  in  the  centre,  but  were 
not  definitely  caseous. 

Liver. — The  capsule  of  the  liver,  on  the  anterior 
surface,  showed  numerous  exceedingly  minute  trans- 
parent points  ;  in  the  substance  beneath  the  capsule 
there  was  a  considerable  number  of  greyish  trans- 
lucent foci,  just  visible  to  the  naked  eye;  these 
were  probably  very  early  tubercles.  Similar  foci 
were  seen  throughout  the  substance  on  section. 
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Kidneys. — Both  kidneys  showed  in  the  cortex  on 
the  surface  scattered  greyish  white  translucent  foci, 
the  largest  about  1  mm.  in  diameter  ;  none  seen  on 
section. 

Suprarenal  Bodies. — Normal. 

Lumbar   Glands,   Iliac   Glands,   Precrural   Glands, 
Inguinal  Glands. — Normal. 
Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  dorsal  part  of  the  caudal  lobes  was 
adherent  over  a  small  area  to  a  patch  (about  two 
inches  in  diameter)  of  soft  reddish  granulation  tissue 
on  the  cheso  wall ;  this  patch  was  thoroughly  adherent 
to  the  costal  pleura,  but  the  lung  was  faiily  readily 
torn  away  from  it. 

The  lungs  were  very  heavy,  particularly  the  right, 
which  was  larger  than  the  left.  Both  lungs  were 
congested,  the  right  lobes  intensely  (the  body  was 
found  lying  on  the  right  side). 

The  right  caudal  lobe  was  semi-solid,  and  between 
the  fingers  felt  full  of  irregular  nodules.  The  surface 
was  mottled  with  yellow  and  bluish  black  areas.  On 
the  dorsal  surface  the  pleura,  where  it  had  adhered  to 
the  chest  wail,  was  thickened  pearly  white  and 
fibroid  ;  through  this  thickened  patch  the  lobules 
of  the  lung  were  seen  to  be  mapped  out  by  firm 
opaque  white  lymphatic  vessels  ;  radiating  from 
the  hilum  over  the  mediastinal  surface  and  on  to 
the  dorsal  surface  there  were  numerous  thickened 
and  tuberculous  lymphatic  vessels. 

On  section  of  this  lobe  firm  tuberculous  masses 
were  seen  scattered  throughout,  some  occupying 
whole  lobules,  others  surrounding  the  larger  bronchi ; 
they  consisted  of  compact  grey  translucent  tissue 
penetrated  with  streaks  and  foci  cf  caseation  :  between 
these  masses  there  were  numerous  grey  tubercles 
with  minute  opaque  necrotic  centres. 

The  anterior  lobes  of  the  right  lurg,  and  both  lobes 
of  the  left,  were  packed  with  grey  tubercles  from 
1  to  2  mm.  in  diameter,  most  of  which  had  necrotic 
centres  ;  in  addition  to  the  latter  tubercles  the  lung 
parenchyma  of  all  the  lobes  showed  very  numerous 
minute  grey  foci,  which  were  no  doubt  very  early 
tubercles. 
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Tn  the  midst  of  the  left  caudal  lobe  there  was  a 
tuberculous  mass  close  to,  and  partly  encircling,  the 
primary  bronchus. 

On  the  mediastinal  surface  of  the  latter  lobe  there 
tvere  a  few  thickened  lymphatic  vessels.  The  sub- 
stance of  the  lung  was  abnormally  firm,  reddish  in 
colour  and  cedeinatous,  but  was  still  crepitant. 

The  bronchi  were  full  of  blood-stained  mucus  ; 
the  mucous  membrane  of  the  trachea  and  bronchi 
showed  no  sign  of  tuberculosis. 

Bronchial  Glands. — The  bronchial  glands  were  en- 
larged and  indurated  and  on  section  showed  firm 
translucent  grey  tissue  surrounding  irregular 
yellowish  caseated  patches. 

Mediastinal  Glands. — Were  slightly  enlarged  and 
showed  early  foci  of  caseation. 

Minute  tubercles  were  seen  on  the  mediastinal 
pleura  and  the  pleural  surface  of  the  pericardium.  .< 

On  the  pleura  covering  the  last  five  ribs,  on  the 
right  side,  there  were  complete  rows  of  tuberculous 
granulations,  in  which  little  hard  tubercles  could  be 
felt ;  more  anteriorly  there  were  numerous  miliary 
tubercles  ;  on  the  left  side  a  few  small  tuberculous 
growths  were  seen. 


The  tendon  of  the  diaphragm  was  studded  with 
hard  pearly  tubercles,  the  largest  the  size  of  a  pin's 
head  ;  on  the  pleura  covering  the  muscle  on  the  right 
side  there  were  some  slightly  larger  tubercles,  which 
were  surrounded  by  a  developmsnt  of  vegetations  ; 
a  few  similar  vegetations  were  also  seen  on  the  pleura 
covering  the  central  tendon. 

pericardial     sac     contained     blood  -  stained 


The 
serum. 


Heart  Muscle  and  Valves. — Normal. 

Prescapular  Glands,  Prepectoral  Glands,  Glands  at 
entrance  to  Thorax. — Normal. 


Microscopical  Examination. 

Smears  from : 

Submaxillary  Gland. — Moderate  number  of  tubercle 
bacilli. 

Coeliac  Gland. — Very  numerous  tubercle  bacilli. 

Lung. — Tubercle  bacilli  moderately  numerous. 

Kidney. — No  tubercle  bacilli. 


GUINEA-PIG     INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1210 
1211 
1212 

220 
220 

E.  of  Liver 
E.  of  Lung 
E.  of  Spleen 

Died  39  days 
Died  19  days 
Died  23  days 

General  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

PIG  62. 


Age — 6  to  7  months. 

Fed — Once  with  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1904. 

Amount  of  Milk— 136  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed— September  8th,  K01. 

Duration  of  Experiment— 56  days. 

Clinical  History. 
There  no  signs  of  ill-health  during  the  experiment. 
Weights. 


cwt.   qrs. 

1         2 

1         3 


lbs. 
4 
0 


July  19th,  1904       - 
September  8th,  1904 

Gain  in  weight. — 24  lbs. 
Average  weekly  gain. — 3-29  lbs. 

Tuberculin  Test. 
September   6th.     54  days    after  experiment  began. — 
Slight  rise  of  0-7°O,  twenty-one  hours  after  inoculation. 

POST-MORTEM  EXAMINATION. 
Condition.— Very  good. 

Tongue,  Plmrynx,  Tonsils,  Submaxillary  Glands,  Retro- 
pharyngeal Glands,  Cervical  Chi  mis,  Thyroid. — Normal. 

Abdomen  : 

Omentum,  Peritoneum.     Normal 

Large  and  Small  I ut  stinea. — Normal  throughout. 


Mesenteric  Glands. — Towards  the  posterior  end 
of  the  mesentery  there  was  a  slightly  enlarged 
nodular  gland,  through  the  capsule  of  which  several 
little  yellow  foci  could  be  seen.  On  section  the 
gland  showed  in  the  centre  a  chalky  white  cheesy 
caseous  mass,  8  mm.  in  diameter,  easily  shelled  out 
from  the  gland  substance  and  distinctly  gritty ; 
in  other  parts  of  the  gland  there  were  scattered 
a  number  of  yellow  gritty  foci  embedded  in  what 
appeared  to  be  normal  gland  tissue. 

All  other  mesenteric  glands  were  normal. 

The  glands  in  the  small  omentum  (portal),  the 
coeliac,  and  all  those  in  and  around  the  pancreas, 
were  normal. 

Ileo-Colic  Glands. — An  ileo-colic  gland  contained 
a  caseous  nodule  1  cm.  in  diameter,  similar  to  that 
seen  in  the  mesenteric  gland. 


Colic  Glands,  Liver, 
Bodies. — Normal. 


Spleen,  Kidneys,  Suprarenal 


Thorax  : 

Heart,    Pericardium,    Pleura. — Normal. 
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Lungs. — In  the  thin  posterior  margins  of  the 
caudal  lobes  there  were  several  hard  translucent 
nodules  similar  to  those  described  in  Pigs  64  and  56  ; 
these  showed  no  sign  of  caseation.  Some  of  the 
lobules  in  which  the  nodules  occurred  were  firm 
semi-solid  and  pinkish  red  in  colour  ;  the  rest  of 
the  lungs  was  normal. 

Bronchial  Glands.  Mediastinal  Glands. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Superficial  Inguinal 
Glands,  Precrural  Glands,  Prepectoral  Glands,  Prescapular 
Glands. — Normal. 


Microscopical  Examination. 

Emulsion.  — Showed    numerous 


Mesenteric    Gland 
tubercle  bacilli. 


Animals  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  gland  was  killed  in  69  days  and  found  to 
have  slight  tuberculosis. 


PIG  74. 


Ag'e— 9|  weeks. 

Fed— Once  with  tuberculous  milk  of  Cow  164. 
Date- July  14th,  1S04. 
Amount  of  milk— 13-6  cubic  centimetres. 
Number  of  tubercle  bacilli- 100,000. 
Killed-August  25th,  1904. 
Duration  of  Experiment— 42  days. 
Clinical  History. 
The  pig  remained  well  during  the  experiment. 

Weights. 

July  19th,  1904        

August  25th,   1904 

Losi  in  weight. — 5  lbs. 


lbs. 
24 
19 


Tuberculin  Test. 

August  24th,  1904.  41  days  after  the  experiment 
began.— Rise  of  temperature  0-9°C.     Slight  local  oedema. 

POST-MORTEM     EXAMINATION. 

Body. — In  poor  condition. 

Tongue,  Tonsils,  and  Pharynx. — Normal. 

Left  Retro- Pharyngeal  Gland. — Normal. 

Right  Retro- Pharyngeal  Gland. — Enlarged  to  about  three 
times  the  normal  and  indurated,  showed  on  section  firm 
translucent  tissue  scattered  throughout  which  were  little 
irregular  foci  of  caseation. 

Submaxillary  Glands. — Two  left  submaxillary  glands 
were  enlarged  and  similarly  affected. 

One  right  sul maxillary  gland  had  a  similar  ap- 
pearance, but  was  more  extensively  caseated ;  a  second 
gland  on  this  side  contained  a  small  nodule  in  a  state  of 
early  caseation. 

The  tissues  around  the  base  of  the  right  ear  were 
thickened  and  cedematous  (tuberculin). 

(  rrical  Glands. — The  right  cervical  glands  were  greatly 
enlarged  and  cedematous,  but  showed  no  tuberculosis. 
Tl  e  1  ft  were  normal. 

Abdomen  : 

On  the  parietal  peritoneum  on  the  left  side  there 
were  two  hemispherical  pearly  tubercles  each  about 
the  size  of  a  pin's  head. 


Omentum. — iNormal. 

Stomach     and     Small     Intestines. — Normal. 

The  large  intestine  showed  bene;.th  the  mucous 
membrane  numerous  cysts,  the  size  of  small  peas, 
filled  with  greenish  yellow  contents. 

Gastric,  Mesenteric,  Ileo-Colic,  Colic,  Portal,  C celiac 
and  Pancreatic  Glands. — Normal. 

Liver. — In  the  substance  of  the  fiver  near  the  margin 
immediately  beneath  the  capsule  there  were  two 
spherical  pale  whitish  tubercles,  one  3  mm.,  the  other 
1  mm.  in  diameter ;  the  tubercles  did  not  show 
central  necrosis. 

Spleen. — Normal. 

Kidneys  and  Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs. — Substance  spotted  with  petechial  haemorr- 
hages :  in  each  cephalic  lobe  there  was  a  minute 
translucent  tubercle  ;  in  the  right  middle  lobe  there 
were  two  tubercles,  one  3  mm.  in  diameter  just  begin- 
ning to  necrose,  the  other  a  mere  speck  ;  the  right 
caudal  lobe  contained  two  hard  pearly  tubercles  the 
size  of  a  No.  4  shot ;  the  left  caudal  lobe  showed  four 
tubercles,  three  on  the  surface  and  one  in  the  depth  ; 
one  of  these  was  3  mm.  in  diameter  and  was 
opaque  yellowish  white  in  the  centre ;  the  others 
were  smaller  and  translucent  throughout. 

Bronchial   and   Mediastinal   Glands. — Normal. 

Prescapular,   Prepectoral,   Lumbar,  Iliac,    Inguinal  and 
Precrural  Glands. — Normal. 

Microscopical  Examination. 

Smears  from  :— 

A    Lung   Tubercle. — Three    tubercle    bacilli. 

Submaxillary   Gland. — Numerous    tubercle    bacilli. 

The  Secretion  from  a  Tonsillar  Crypt. — No  tubercle 
bacilli  but  numerous  other  organisms. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Numl  er  of 

(iuinc  i-pig. 

Weight  in 
Grammes. 

Mateiial  Injected. 

Duration  of  Life. 

Result. 

1184 
1185 

1.86 
1187 

340 

440 
S30 
3:i0 

E.  of  Liver 

E.  of  Lung 

E.  of  Spleen 

E.  of  Mesenteric  Gland 

Died  59  days 
Killed  118  days 
Killed  118  days 

Died  15   days 

General  Tuberculosis. 

Healthy. 

Healthy. 

Slight  Tuberculosis. 
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PIG  64. 


Age— 6  to  7  months. 

Fed— Once  with  tuberculous  milk  of  Cow  164. 

Date-July  14th,  1904. 

Amount  of  milk— 13-  6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— August  25th,  1904. 

Duration  of  Experiment— 12  days. 

Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 


cwt.        qrs.     lbs. 
1  0        12 

1  1  4 


Weight. 

July  19th,  1904 
August  25th,  1904 

Increase  in  weight. — 20  lbs. 

Average  weekly  increase. — 3-7  lbs. 

Tuberculin  Test. 

August    24th,    1904.     41    days    after    the    experiment 
began.     No  rise  of  temperature.     Good  local  reaction. 


POST-MORTEM    EXAMINATION. 

Body. — Well  nourished. 

Tongue,     Pharynx,     Tonsils,     Submaxillary     Glands, 
Pliaryngeal  Glands,  Cervical  Glands,  Thyroid.— Normal. 

Abdomen : 

Omentum. — In  the  centre  of  the  omentum  there 
was  a  thin-walled  yellow  cyst,  the  size  of  a  marble, 
with  thick  yellowish  white  purulent  contents  (pro- 
bably parasitic)  ;  no  tubercle  bacilli  were  found  in  a 
smear  made  from  the  pus. 

Stomach,  Large  Intestine. — Normal. 

Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  was  deeply  congested  in  patches,  but 
showed  no  sign  of  tubercle. 

C celiac  Glands,  Portal  Glands,  Mesenteric  Glands.— 
Normal. 

Ileo-Colic  Glands.— One  ileo-colic  gland  was  en- 
larged and  indurated  and  showed  on  section  grey 
translucent  tissue  surrounding  small  yellowish  white 
patches  of  caseation  ;  the  caseated  patches  were 
irregular  in  outline  and  somewhat  congested. 

Colic  Glands. — Normal. 

Spleen,  Liver. — Normal  on  the  surface  and  on 
section. 


Kidneys. — On  stripping  off  the  capsules  there  were 
seen  scattered  over  the  surface  of  both  kidneys 
moderately  numerous  greyish  white  foci,  ranging 
from  1  to  2 . 5  mm.  in  diameter  ;  these  on  section  were 
found  to  extend  about  their  own  diameter  into  the 
cortex  and  to  consist  of  rather  soft  whitish  material, 
which  was  easily  scraped  away  with  the  tip  of  a  knife. 
The  larger  of  these  areas  formed  very  slight  elevations 
on  the  surface  and  had  a  mulberry  outline.  The  foci 
had  not  the  appearance  of  tubercles  (Guinea-pig 
inoculated). 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  posterior  parts  of  the  caudal  lobes 
were  beset  with  solid  nodules  ranging  from  1  up  to 
6  and  7  mm.  in  diameter  ;  the  majority  were  situated 
deep  in  the  substance  of  the  lung,  but  some  caused 
subpleural  projections  ;  they  were  more  numerous 
in  some  sets  of  lobules  than  in  others  and  appeared  to 
correspond  in  their  distribution  to  that  of  certain 
bronchi. 

On  section  the  nodules  were  greyish  semi-transluc- 
cent  and  homogeneous,  resembling  gland  tissue ; 
embedded  in  the  centres  of  some  of  them  there  were 
seen  short  slender  whitish  worms.  Several  slender 
worms  were  found  in  the  bronchi  leading  to  the 
affected  lobules.     The  rest  of  the  lung  was  normal. 

Left  Bronchial  Gland. — In  the  substance  of  the  left 
bronchial  gland  there  was  a  small  nodule,  similar  to 
those  in  the  lung,  in  the  centre  of  which  a  minute 
worm  was  seen. 

Right  Bronchial  Gland,  Mediastinal  Glands. — 
Normal. 

Uterus,  Ovaries. — Normal. 
Inguinal   Glands,   Iliac   Glands,   Lumbar   Glands,   Pre- 
lector al  Glands,  Le,'t  Prescapular  and  Cervical  Glands. — 
Showed  no  tuberculosis. 

The  tissues  at  the  base  of  the  right  ear  were  thickened 
and  oedematous  (tuberculin  injection). 

Right  Prescapular  and  Cervical  Glands. — Were  enlarged 
and  oedematous. 


Microscopical  Examination. 
Omental  Nodule     - 
Ileo-Colic  Gland     - 


No  tubercle  bacilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Mateiial  Injected. 

Duration  of  Life. 

Result. 

1188 
1189 
1190 

290 
390 
400 

E.  of  Lung 
E.  of  Spleen 
E.  of  Kidney 

Killed  83  days 
Killed  118  days 
Killed  83  days 

General  Tuberculosis. 
Spontaneous  Tuberculosis. 
Healthy. 
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PIG  46 


Age — 16  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow^lGL 

Date— July  20th,  1904. 

Amount  of  Milk— 420  cc 

Number  of  tubercle  bacilli— 8,539.860. 

Killed— September  2nd,  1904. 

Duration  of  Experiment — 44  days. 

Clinical  History. 

The  animal  showed  no  signs  of  illness  during  experi- 
ment. 


Weights. 

July  20th,  1904 
August  30th,  1904      - 

Gain  in  weight. — 7  lbs. 

Average  weekly  increase. — P16  lbs. 


qrs.     lbs. 

1  24 

2  3 


Tuberculin  Test. 

September  1st,  1904.  43  days  after  the  experiment 
began. — Negative. 

POST-MORTEM  EXAMINATION. 

In  the  right  anterior  lobe  of  the  lung  there  was  a  small 
patch  of  collapse,  near  which  were  three  small  semi- 
translucent  nodules  resembling  small  glands;  with  this 
exception  all  the  organs  and  lymphatic  glands  had  a 
normal  appearance. 

A  guinea-pig  was  inoculated  with  an  emulsion  made 
from  two  of  the  above  nodules  and  remained  healthy  after 
a  period  of  91  days. 


PIG  76. 


Age — 15  months. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  20th,  1904. 

Amount  of  Milk — 420  cc. 

Number  of  tubercle  bacilli— 8,539,860. 

Killed— September  2nd,  1904. 

Duration  of  Experiment — 44  days. 

Clinical  History. 
The  animal  remained  in  apparent  good  health  during 
the  experiment. 

Weights. 


Julv  20th,  1904  - 
August  30th,  1904      - 

Gain  in  weight. — 12  lbs. 
Average  weekly  increase. — 2  lbs. 


cwt.  qrs.  lbs. 
2  1  16 
2        2        0 


September  1st,   1904 
began. — Negative. 


Tuberculin  Test. 

43  days  after  the  experiment 


POST-MORTEM  EXAMINATION. 

Organs  and  glands  all  per- 


No  sign  of  tuberculosis 
fectly  healthy. 


PIG  84. 


Age— 7  to  8  weeks. 


Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— 0  5  cc.  of  a  1  in  1,000  dilution. 

Number  of  tubercle  bacilli— 10,000.    (Emulsion  mixed  with  sterilised  milk  and  given  with  ordinary  food.) 

Killed— January  2nd,  1904. 

Duration  of  Experiment— 131  days. 

Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 

Weights. 


qrs.  lbs. 
0  26 
2        2 


August  30th,  1904       - 

January  2nd,  1905      -         -         -         - 

Gain  in  weight. — 1  qr.  4  lbs. 
Average  weekly  increase. — 1-85  lbs. 

Tuberculin  Test. 
December  16th,  1904. — 114  days  after  the  experiment 
brgan.     Positive.    Rise  of  temperature  TO  °C. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tonsils,  Pharynx. — Normal. 

Intestines.  —  The  small  intestine  contained  about 
twenty  -  four  round  worms ;  there  was  no  sign  of 
tuberculosis. 

Submaxillary  Glands,  Pharyngeal  Glands,  Cervical 
Glands,  Mesenteric  Glands,  Colic  Glands,  Spleen,  Liver, 
Kidneys,  Suprarenal  Bodies,  Lungs,  Thoracic  Glands, 
Pleura,  Peritoneum. — Normal. 

All  other  lymphatic  glands,  not  mentioned  above,  were 
normal. 
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PIG  60. 


Age— 6  to  7  months. 

Fed— Once  with  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1904. 

Amount  of  milk— 0136  cc. 

Number  of  tubercle  bacilli— 10,000. 

Killed— November  16th,  1904, 

Duration  of  Experiment— 120  days. 

Clinical  History. 
The  animal  remained  in  good  health   throughout  the 


experiment. 


Weights. 


cwt. 

qrs. 

lbs 

1 

0 

10 

1 

3 

7 

July  19th,  1904 
November  16th  ,1904 

Gain  in  weight. — 2  qrs.  25  lbs. 

Average  weekly  increase. — 4*7  lbs. 

Tuberculin  Teats. 
None  after  experiment. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  very  good  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
Glands,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal  in  size  and  appearance. 


Ileo-Colic  Glands. — Four  ileo-colic  glands,  normal 
in  size,  showed  on  the  surface  just  under  the  capsule 
and  on  section  discrete  caseous  and  softened  foci, 
ranging  in  size  from  that  of  a  mustard  seed  to  that 
of  a  pin's  head  ;  three  of  the  glands  contained  about 
half  a  dozen  foci  each  ;  in  the  fourth  they  were 
rather  more  numerous  ;  a  few  of  the  larger  foci  were 
slightly  gritty. 

Spleen,  Liver,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies.  — Normal . 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  lungs  showed  at  the  extreme  margins 
of  the  caudal  lobes  a  small  number  of  firm  nodules, 
ranging  from  2  to  5  mm.  in  diameter  ;  on  section 
they  were  grey  translucent  and  homogeneous 
throughout.  Embedded  in  the  midst  of  some  of 
them  were  slender  whitish  thread-like  bodies,  3  to  4 
mm.  in  length.     The  rest  of  the  lungs  was  normal. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

Uterus,  Ovaries. — Normal. 

Popliteal  Glands,  Inguinal  Glands,  Precrural  Glands, 
Iliac  Glands,  Lumbar  Glands,  Pancreatic  Glands,  Cozliac 
Glands,  Prescapular  Glands,  Prepectoral  Glands. — Normal. 

Microscopical  Examination. 

A  smear  made  from  two  or  three  caseous  foci  from  an 
ileocolic  gland  showed  two  tubercle  bacilli. 


GUINEA-PIGS    INOCULATED. 
(Guinea-pig  1349  was  inoculated  subcutaneously.    Guinea-pigs  1350  and  1351  intraperitoneally). 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1349 
1350 
1351 

220 
220 
190 

1         Ileo-Colic  Gland         j 
E.  of  Lung  (Two  Nodules) 

Killed  147  days 
Killed  147  days 
Killed  147  days 

General  Tuberculosis. 

Tuberculosis. 

Healthy. 

PIG  48. 


Age — 16  weeks. 

Fed — Once  with  the  tuberculous  milk  of  Cow  161. 
Date— July  14th,  1901. 
Amount  of  Milk— 136  cc. 
Number  of  tubercle  bacilli— 1,00J,030. 
Died— October  10th,  1904. 
Duration  of  Experiment— 89  days. 
Clinical  History. 

This  pig  was  one  of  a  batch,  all  of  which  were  affected 
with  an  intractable  eczematous  (mangy)  condition  of 
certain  regions  of  the  skin. 

After  experiment  the  mangy  condition  became  progrcs- 
Bively  worse,  spreading  over  the  whole'  surface  of  body, 
and  probably  contributing  to  the  early  death  of  the 
animal. 


Weights. 

July  29th.  1904 
October  10th,  1904      - 

Loss  in  weight. — 21  £  lbs. 
Average  weekly  loss. — 2  lbs. 

Tuberculin  Test. 
Not  tested  during  the  experiment. 


qrs.   lbs. 
1     17 
0     23i 
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POST-MORTEM  EXAMINATION. 

Carcass. — Very  emaciated  ;  skin  thickened,  fissured, 
and  in  many  places  ulcerated  or  covered  with  masses  of 
dried  secretion. 

Tonsils. — The  left  tonsil  was  extensively  ulcerated 
and  deeply  excavated,  the  whole  mucous  surface  being 
practically  entirely  destroyed  ;  the  margins  of  the  ulcer- 
ated areas  were  raised  irregular  and  thickened  ;  the  floors 
covered  with  yellow  shreddy  necrotic  material. 

On  section  the  substance  of  the  tonsil  was  caseous  and 
necrotic. 

The  right  tonsil  was  normal,  except  that  many  of  the 
crypts  were  plugged  with  secretion. 

Tongue. — At  the  base  of  the  tongue,  on  the  left  side, 
"there  were  three  or  four  small  ulcers  with  yellow  necrotic 
floors  (caused  by  contact  with  left  tonsil). 

A  gland  close  to  the  left  tonsil,  lying  above  and  slightly 
in  front  of  the  left  cornu  of  the  hyoid  bone,  was  enlarged 
to  the  size  of  a  small  filbert ;  on  section  it  showed  in  the 
centre  a  dense  bright  yellow  necrotic  mass,  and  around  the 
margins  firm  translucent  tissue  in  a  state  of  caseation. 

Sublingual  Glands. — A  sublingual  gland  on  the  left 
-side  was  enlarged  indurated  and  caseating. 

Submaxillary  Glands.— The  submaxillary  glands  on  the 
left  side,  three  in  number,  were  fused  together  to  form  a 
mass  2  in.  by  1£  in.  by  1  in.  ;  on  section  they  consisted 
throughout  of  dense  yellow  caseo-necrotic  tissue,  showing 
here  and  there  points  of  congestion,  but  no  calcareous 
foci. 

A  gland  superior  to  the  above  group  (nearer  the  articula- 
tion of  the  jaw),  the  size  of  a  filbert,  was  indurated  and 
•extensively  caseated,  showing  very  little  translucent 
tissue. 

Pharyngeal  Glands. — The  left  retro-pharyngeal  gland 
-was  slightly  enlarged  and  almost  entirely  composed  of 
firm  grey  tissue  in  a  state  of  early  caseation. 

Right  Submaxillary  Glands,  Eight  Pharyngeal  Glands, 
Cervical  Glands,  Prescapular  Glands,  Prepectoral  Glands, 
Thym  us. — Normal. 

Abdomen  : 

Parietal  Peritoneum. — Normal. 

Omentum. — The  omentum  near  the  spleen  showed 
a  small  caseating  nodule. 

Spleen. — On  the  concave  surface  there  was  a  series 
of  flattened  mushroomed  tubercles  from  1  to  2*5  mm. 
across  ;  the  tubercles  were  opaque  and  yellow  in  the 
centre.  On  the  convex  surface  there  were  three  or 
four  similar  tubercles. 

The  substance  of  the  spleen  contained  four  large 
nodules,  ranging  from  6  mm.  up  to  1*5  cm.  in 
diameter,  and  three  or  four  smaller  ones  about 
4  mm.  in  diameter.  On  section  these  nodules  showed 
in  the  centre  firm  yellow  necrotic  tissue,  and  around 
the  margins  reddish  tissue  (resembling  splenic  tissue) 
studded  with  yellow  foci. 

Liver. — On  the  surface  of  the  liver,  where  two  of 
the  lobes  ci.me  into  contact,  there  were  some  small 
tuberculous  granulations  ;  in  the  substance,  im- 
mediately beneath  the  capsule,  there  were  numerous 
nodules,  the  largest  about  3  mm.  in  diameter,  which 
on  section  showed  yellow  caseous  centres  and  trans- 
lucent margins  ;  the  nodules  were  more  numerous 
on  the  concave  surface.  In  addition  to  the  large 
nodules  there  were  numerous  grey  translucent 
tubercles,   about  0-5   mm.   in  diameter. 

Portal  Glands. — In  the  small  omentum  there  were 
four  slightly  enlarged  and  indurated  glands,  which 
on  section  showed  scattered  caseous  foci. 


One  cooliac  gland  and  one  pancreatic  gland 
resembled    the    portal. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Stomach. — On  the  serous  surface  of  the  stomach,  in 
contact  with  the  spleen,  there  was  a  cluster  of  loosely 
attached  nodules  similar  to  those  on  the  surface  of 
the  spleen. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
— Normal. 

Thorax : 

Lungs. — The  lungs  contained  very  numerous 
nodules,  ranging  in  size  from  1  up  to  about  4  mm.  in 
diameter;  the  nodules  were  hard  .  nd  translucent  at 
the  periphery,  and  opaque  yellow  but  not  gritty 
in  the  centre ;  they  were  mucn  more  numerous 
in  the  right  lung  than  in  the  left. 

The  fringes  around  the  margins  of  the  lungs, 
particularly  of  the  posterior  lobes,  showed  numerous 
hard  tubercles. 

The  Bronchial  Glands  en  both  sides  were  slightly 
enlarged  and  showed  on  section  firm  translucent  tissue 
beset  with  foci  of  caseation. 

Mediastinal  Glands. — The  mediastinal  glands  were 
also  slightly  enlarged  indurated  and  in  a  state  of 
early  caseation. 

The  ventral  mediastinal  glands  were  similarly 
affected. 

Diaphragm. — On  the  pleural  surface  of  the  tendon 
of  the  diaphragm,  chiefly  on  the  right  side,  there 
was  a  number  of  hard  nodules,  opaque  yellow  in  the 
centre,  ranging  in  size  from  1  up  to  2  and  3  mm.,  in 
diameter ;  on  the  lower  part  of  the  tendon  of  the 
diaphragm  there  were  four  large  nodules,  the  largest 
1'5  cm.  long  by  8  mm.  broad,  consisting  of  firm 
pinkish-grey  translucent  tissue  penetrated  with  a 
yellow  network. 

On  the  peritoneal  surface,  on  the  right  side,  there 
were  numerous  small  nodules,  similar  to  those  on 
the  pleural  surface. 

Pleura.- — On  the  parietal  pleura,  near  the  posterior 
end  of  the  sternum,  there  were  three  firm  flattened  and 
mushroomed  pinkish  tuberculous  growths  ;  there 
was  a  similar  growth  in  the  twelfth  interspace  near 
the  vertebral  column. 

The  pericardial  sac  contained  a  little  serous  fluid 

Heart  Muscle  and  Valves. — Normal. 

Bight  Precrural  Gland.— Contained  a  caseating  nodule 
about  5  mm.  in  diameter. 

Left  Precrural  Gland,  Right  and  Left  Inguinal  Glands, 
Lumbar  Glands,  Iliac  Glands. — Normal. 

Microscopical  Examination. 

Smears  from  : — 

Portal  Gland. — Tubercle  bacilli. 

Submaxillary   Gland. — Numerous   tubercle   bacilli. 

Bight  Precrural  Gland. — A  few  tubercle  bacilli. 

Bronchial  Gland. — Moderately  numerous  tubercle 
bacilli. 

Lungs. — A  few  tubercle  bacilli. 

Liver. — Three  tubercle  bacilli 

Spleen. — Two  tubercle  bacilli 
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PIG  66 


Age — 6  to  7  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  16 L 

Date— July  nth,  1904. 

Amount  of  Milk— 136  cc. 

Number  of  tubercle  bacilli — 1,001  ,<)00. 

Killed— October  12th,  1904. 

Duration  of  Experiment— 90  day?. 


Clinical  History. 
No  signs  of  ill-health  were  noticed  during  the  experi- 


ment. 


Weights. 


cwt.  qrs. 

lbs 

1       0 

6 

1       2 

17 

Julv  19th,  1904       .... 
October  12th,  1904 

Gain  in  weight. — 2  qrs.  11  lbs. 

Average  weekly  increase. — 5*6  lbs. 

Tuberculin  Test. 

September  6th,  1904.  54  days  after  the  experiment 
began. — Dose  of  tuberculin  2'0  cc.  Rise  of  temperature 
2,3°C.  Large  local  swelling,  the  skin  over  which  subse- 
quently sloughed. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition  ;  very  fat. 
Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands,  Thyroid. — Normal. 

Abdomen  : 

Small  Intestine.,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Ileo-Colic  Glands. — One  ileo-colic  gland  measured 
1£  in.  by  J  in.  by  §  in.  ;  on  section  it  was  closely 
beset  with  caseous  and  softened  nodules,  which 
practically  entirely  replaced  the  gland  substance  ; 
a  second  ileo-colic  gland  showed  at  one  extremity 
a  small  group  of  caseous  and  softened  nodules. 

A  gland  near  the  root  of  the  mesentery  (superior 
mesenteric  ?)  contained  three  yellowish -white  caseous 
tubercles,  the  size  of  pins'  heads. 

In  the  small  omentum  there  was  a  group  of  four 
glands  ;  one  contained  four  or  five  caseating  nodules, 
the  largest  3  mm.  in  diameter  ;  two  each  contained 
one  caseous  nodule  ;    the  fourth  was  normal. 


Liver. — Showed  immediately  beneath  the  capsule 

four  grey  tubercles,  each  about  the  size  of  a  mustard 

seed,  one  of  which  was  slightly  opaque  in  the  centre. 

In  the  depth  of  the  liver  there  were  two  tubercles, 

..       the  size  of  pins'   heads,   with  yellowish  calcareous 

centres. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
near  the  surface  a  minute  grey  translucent  speck. 

The  right  kidney  and  suprarenal  bodies  were 
normal. 

Spleen. — Normal  on  the  surface  and  on  section. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands, 
Inguinal  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,   Pleura. — Normal. 

Lungs. — In  the  thinned  out  parts  of  the  caudal 
lobes  there  was  a  series  of  nodules,  the  largest  the  size 
of  a  pea,  occurring  singly  and  in  groups  ;  on  section 
the  nodules  consisted  throughout  of  firm  grey  trans- 
lucent tissue  (resembling  gland  tissue),  embedded 
in  which  were  short  slender  worm-like  parasites. 

In  the  left  cephalic  lobe  there  were  one  or  two 
similar  nodules  and  several  of  the  lobules  showed 
patches  of  consolidation. 

No  tubercle  nodules  seen  in  any  part  of  the  lung. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

Ovaries,    Fallopian    Tubes,    Prescapular    Glands,    Pre- 
pectoral  Glands. — Normal. 

Microscopical   Examination. 
Smears  from  : — 

r,t      j  ■    n       ,  No  tubercle  bacilli. 

Gland  in  Omentum  J 

Ilto-Colic  Gland  {single  nodule). — Two  tubercle 
bacilli. 

Emulsion  of  Large  Ileo-Colic  Gland. — Three  tubercle 
bacilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Grammes.                  Material  lnJected- 

Duration  of  Life. 

Result. 

1313 
1314 

240                             E.  oi  Spleen 
260                     E.  of  ll.o -colic  Gland 

Killed  71  days 
Died  57  days 

Healthy. 

General  Tuberculosis. 

01 


PIG  80. 

Age— 6  to  7  weeks. 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  ani  1150   inoculated  with 
milk  of  Cow  164. 

Date— August  24th,  1904. 
Amount  of  Emulsion— 0  5  cc. 

Number  of  tubercle  bacilli— 1015  million.     (The  emulsion  was  mixed  with  sterilised  milk   and  given  with   the 
ordinary  food.) 

Killed— When  very  ill,  January  2nd,  1905. 
Duration  of  Experiment— 131  days. 


Clinical    History. 

The  animal  gradually  became  "hide  bound"  (first 
■noticed  about  the  middle  of  October),  and  after  a  time 
■ceased  to  grow  ;  in  the  last  two  or  three  weeks  of  life  the 
respirations  were  greatly  increased,  and  finally  became 
very  laboured  and  noisy,  the  latter  apparently  from  nasal 
obstruction. 

Weights. 

From  August  30th  to  December  7th  there  was  a  steady 
gain  in  weight  of  1  qr.  2  lbs.,  from  December  7th  to  January 
2nd  the  animal  lost  15  lbs. 


August  30th,  1904 
September  20th,  K04      - 
October  18th,  1904 
November  8th,  1904 
December  7th,  1904 
January  2nd,  1905 

Cain  on  initial  weight. — 15  Von. 


qr?. 
0 


lbs. 
25 
4 
21 
23 
27 
12 


December    16th, 
began. — Positive.     Rise 
of  tuberculin  2*0  cc. 


Tuberculin  Test. 

1904.     124    days    after 


experiment 
of   temperature  1*2°   C.     Dose 


POST-MORTEM    EXAMINATION. 

Carcass. — In  poor  condition. 

Tongue. — Normal. 

Tonsils. — Each  tonsil  showed  on  the  surface  a  small 
puckered  scar  ;  in  the  right  tonsil  the  tonsillar  tissue 
showed  underneath  the  scar  a  pea-sized  firm  yellow 
necrotic  nodule ;  in  the  left  there  was  a  series  of 
yellowish  white  foci. 

Pharynx. — In  the  vault  of  the  pharynx,  immediately 
behind  the  septum  nasi,  there  was  a  deep  excavated 
ulcer  with  very  irregular  yellow  necrotic  walls. 

On  the  nasal  mucous  membrane,  near  the  posterior 
extremity  of  the  inferior  turbinate  bone,  there  was  a 
circular  ulcer  (about  5  mm.)  with  slightly  raised  margins 
and  necrotic  floor. 

Submaxillary  Glands. — On  the  right  side  the  glands  were 
fused  together  into  a  mass  measuring  2,\  in.  by  If  in.  by 
\\  in.  On  section  the  mass  was  partly  converted  into 
greenish  yellow  cheesy  material  and  partly  composed  of 
dense  brittle  caseated  tissue,  penetrated  with  opaque 
white  gritty  streaks  and  foci  ;  the  latter  tissue  had  a 
greenish  tinge  around  the  peripheral  parts  and  was 
pinkish  in  the  central  parts. 

Attached  to  the  above  mass  there  was  a  small  glanl 
consisting  of  translucent  fibroid  tissue  beset  with  yellow 
foci  of  necrosis. 

On  the  left  side  there  was  a  slightly  smaller  mass,  the 
glands  composing  which  were  caseous  throughout  but 
not  softened. 

Pharyngeal  Glands.— The  right  pharyngeal  gland  was 
enlarged  to  the  size  of  a  small  hen's  egg  ;  the  left  was 
lobular  in  outline  and  measured  l£  in.  by  1  in.  by  fin. 
Both  were  caseous  throughout  and  gritty  on  section. 

Cervical  Glands. — In  the  middle  of  the  neck,  on  the  right 
side,  extending  from  the  mastoid  process  to  the  level  of  the 
thyroid  cartilage,  there  was  a  chain  of  five  glands,  the 
largest  the  size  of  a  pigeon's  egg ;  on  section  they  resembled 
the  left  submaxillary  glands;  and  two  showed  signs  of 
breaking  down  in  the  central  parts. 
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On  the  left  side  there  were  four  glands  slightly  smaller 
than  those  on  the  right,  similarly  affected. 

Thyroid  Body. — Normal. 
Abdomen  : 

Omentum.  —  Showed   sparsely  scattered    opaque 

yellow  tubercles,  the  largest  the  size  of  a  wheat  grain. 

Peritoneum. — Similar,  but  more  numerous,  tubercles 

were  seen  on  the  peritoneum  between  the  coils  of 

the  large  intestine. 

Stomach,  Small  Intestine,  Large  Intestine. — Normal. 
Mesenteric  Glands. — In  the  anterior  part  of  the 
mesentery  there  were  three  glands  caseous  through- 
out and  beginning  to  soften  ;  one  of  the  glands  wa3 
the  size  of  a  broad  bean,  the  others  that  of  peas  ; 
a  fourth  gland  contained  a  caseous  focus  ;  the  rest 
of  the  glands  were  normal  in  size  and  appearance. 

Colic  Glands. — One  in  the  midst  of  the  coils  of 
the  large  intestine,  the  size  of  a  pea,  was  opaque  and 
caseous  throughout. 

The  Spleen  was  little  if  at  all  enlarged.  On  the 
capsule,  particularly  on  the  convex  surface,  there 
were  numerous  translucent  mushroomed  tubercles  ; 
projecting  under  the  capsule  and  partly  embedded 
in  the  substance  were  five  firm  nodules,  ranging  in 
size  from  a  small  pea  to  a  large  marble  (the  latter 
projected   more   than  half  its   diameter). 

On  section  the  nodules  were  opaque  yellowish 
white  in  the  centre  and  greyish  red  around  the  margins ; 
in  the  substance  of  the  spleen  there  were  two  or 
three  small  nodules,  which  did  not  cause  projections 
on  the  surface. 

The  Liver  was  purplish  black  in  colour.  On  the 
surface  there  were  numerous  flat  grey  translucent 
growths,  2  to  3  mm.  in  diameter  ;  these  covered 
small  caseous  and  gritty  tubercles  embedded  in  the 
substance  ;  on  the  convex  surface  at  one  part  they 
were  aggregated  closely  together,  and  from  them 
recent  strands  of  connective  tissue  passed  to  the 
diaphragm.  In  the  depth  of  the  liver  there  were 
a  few  scattered  opaque  miliary  tubercles  ;  the  sub- 
stance of  the  liver  showed  besides  very  numerous 
minute  grey  foci. 

77  e  Portal  Glands,  in  the  small  om?ntum,  three  in 
number,  were  enlarged  indurated  and  showed  on 
section  translucent  fibroid  tissue  surrounding  firm 
caseous  nodules  and  irregular  caseous  masses. 

Ccdiac  Glands. — Six  in  number,  the  largest  the 
size  of  a  filbert,  resembled  the  portal. 

Kidneys — The  left  kidney  showed  about  half  a  dozen 
grey  tubercles  in  the  cortex. 

In  the  cortex  of  the  right  kidney  there  were  a  few 
minute  grey  tubercles  and  one,  the  size  of  a  shot, 
opaque  in  the  centre. 

The  pelves  and  calyces  of  both  kidneys  were 
dilated.  The  bladder  was  not  examined,  but  no 
obstruction  to  the  ureters  was  found. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Lungs. — On  opening  the  thorax  the  right  lung 
was  seen  to  be  almost  universally  adherent  to  the 
chest  wall  and  diaphragm  ;  the  anterior  half  of  the 
lung  was  so  thoroughly  adherent  to  the  parietal 
pleura  that  it  was  impossible  to  separate  one  from 
the  other  without  tearing  ;    the  same  applies  in  less 
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degree  to  the  caudal  lobe  and  diaphragm  ;  the  left 
lobe  was  adherent  at  various  places  by  more  recent 
a  Ihesions. 

When  removed  from  the  thorax,  the  surface  of 
the  right  cephalic  lobe  was  Been  to  be  very  roughened 
and  irregular  ;  the  surface  of  the  caudal  lobe  showed 
numerous  flattened  warty  growths,  singly  and  in 
groups,  situated  chiefly  near  the  margins  ;  on  the 
surface  of  the  left  lung  there  were  similar  tuberculous 
growths,  but  not  so  abundant.  Around  the  margins 
of  the  lungs  there  were  continuous  rows  of  thick 
pinkish  fleshy  caseating  growths. 

On  longitudinal  section  the  anterior  half  of  the  right 
lung  was  entirely  solid,  being  composed  of  firm  grey 
translucent  lobular  masses  ;  in  the  caudal  lobe  there 
were  similar  masses  of  various  sizes,  but  here  they 
were  surrounded  by  congested  crepitant  lung  tissue, 
and  did  not  occupy  whole  lobules.  Section  through 
the  left  lung  showed  it  to  resemble  the  right  caudal 
lobe,  with  the  exception  that  the  masses  were  a  little 
smaller  and  there  were  numerous  discrete  tubercles  ; 
the  nodules  showed  a  relatively  slight  amount  of 
central  necrosis. 

Bronchial  Glands.— Very  greatly  enlarged  dense 
and  caseous  throughout,  the  cut  surfaces  being  appre- 
ciably gritty  from  calcification. 

Mediastinal  Glands. — Dorsal  mediastinal  glands 
were  similarly  but  not  so  extensively  affected. 

Ventral  mediastinal  grands  were  greatly  enlarged 
dense  and  practically  caseous  throughout. 

Pleura. — On  the  right  side  the  pleura  was  greatly 
thickened,  especially  in  the  anterior  part,  where  it 
measured  1  cm.  in  greatest  thickness  ;  it  consisted 
of  pinkish  fibroid  tissue  beset  with  irregular  masses  of 
dense   caseated   tissue  ;     the   surface  was  warty. 

The  left  pleura  was  covered  with  large  patches  of 
growth  similar  to  that  on  the  right  side. 

Diaphragm. — The  pleural  surface  on  the  right  side 
resembled  the  right  parietal  pleura  ;  the  left  side 
was  not  so  severely  affected,  the  tuberculous  growths 


being  disposed  chiefly  around  the  margins  of  the- 
tendon. 

In  the  ventral  mediastinum,  extending  from  the 
diaphragm  to  the  enlarged  ventral  mediastinal  glands, 
and  partly  enclosing  the  heart,  was  a  large  mass 
of  new  formed  tuberculous  tissue,  similar  to  that  o» 
the  right  side  of  the  chest  wall. 

The  peritoneal  surface  of  the  diaphragm  on  the 
right  side  was  closely  covered  with  hard  flattened 
translucent  nodules,  the  larger  of  which  were  opaque 
in  the  centre.  On  the  left  side  there  were  similar 
nodules,  but  much  less  numerous  ;  some  of  the  larger 
ones  were  here  surrounded  by  connective  tissue 
outgrowths. 

Heart. — The  pericardial  surface  of  the  left  ventricle 
was  slightly  roughened  ;  otherwise  the  pericardium 
was  normal.     Heart  muscle  and  valves  normal. 

Bight  Prescapular  Gland  the  sue  of  a  large  bsan,  was- 
dense  and  caseating  throughout.  The  left  was  twice 
the  size  and  similar  on  section. 

Axillary  Glands. — Both  axillary  glands  were  enlarged 
and  tuberculous,  but  not  in  so  advanced  a  condition 
of  caseation  as  the  prescapular. 

Prepectoral  Glands  were  larger  and  firmer  than  normal, 
but  showed  no  opaque  foci. 

Superficial  Inguinal  Glands. — Normal. 

Left  Precrural  Gland  contained  a  pea-sized  caseating 
nodule  ;  the  right  three  or  four  similar  but  smaller 
nodules. 

Lumbar  Glands. — Resembled  4he  portal. 

Iliac  Glands,  Testicles.— -Normal. 

Microscopical  Examination. 
Spleen. — One  tubercle  bacillus  seen. 

Bight  Tonsil  -    \  [ 

Liver       -         -         -J-   No  tubercle  bacilli.  j,  ~ 

Diaphragm      -         -    J 


PIG  78. 

Age— 15  months. 

Fed— Once  with  an  emulsion  made    from  the  tuberculous   organs  of    Guinea-pigs   1148    and  1150.  inoculated1 
with  the  milk  of  Cow  164. 

Date— August  24th,  1904. 
Amount  of  Emulsion— 05  cc. 

Number  of  Tubercle  Bacilli— 10-15  million.     (The  emulsion  was  mixed  with  sterilised  milk  and  given  with  the 
ordinary  food.) 

Killed— January  3rd,  1905. 

Duration  of  Experiment— 132  days. 


22 
13 


Clinical  History. 
The  animal  remained  in  good  health  throughout  the 
experiment. 

Weights. 

The  animal  was  weighed  every  three  weeks    and  on 
each  occasion  showed  a  steidy  gain  in  weight. 

cwt.  qrs.  lbs. 

August  30th,  1904 2 

January  3rd,  1905 2 

Gain  in  weight. — 1   qr.   19  lba. 
Average  weekly  increase. — 2 -5  lbs. 
Tuberculin  Test. 

December  16th,  1904.     124  days  after  the  experiment 
Vegan.     Positive.     Rise  of   temperature    1-5°C. 

POST-MORTEM  EXAMINATION. 
Carcass.— In   splendid   condition  ;      very   fat. 
Tonsils,    Tongue,    Pharynx,    Submaxillary    Lymphatic 
Glands,     Retropharyngeal     Lymphatic     Glands,     Cervical 

Lymphatic  Glands,   Thyroid  Body.— Normal         _  L  L_  ^ 


Abdomen  . 

Omentum.     Peritoneum, 
Intestine.  — Normal . 


Large     Intestine,     Small 


Gastric  Glands. — One  of  the  glands  along  the  lesser 
curvature  of  the  stomach  showed  an  opaque  hard 
yellowish  white  slightly  gritty  nodule,  about  2*5 
mm.  in  diameter. 

Mesenteric  Glands. — In  the  middle  two-fourths  of 
the  mesentery  five  of  the  mesenteric  glands  were 
found  to  contain  hard  masses  ranging  in  size  from 
a  sparrow's  egg  to  that  of  a  broad  bean ;  these  were 
irregular  and  nodular  on  the  surface  and  on  section 
showed  hard  dry  greyish  white  caseated  tissue,  very 
gritty  from  calcification ;  there  was  a  very  slight 
amount  of  fibrous  tissue  surrounding  the  masses. 
A  gland  near  one  of  the  above  showed  a  small  caseous 
nodule.  The  rest  of  the  mesenteric  glands  were 
normal. 

Ileo-Colic  Glands,  Colic  Glands. — NormaL 

Liver. — Showed  under  the  capsule  on  the  anterior 
surface  three  opaque  yellow  foci  about  the  size  of 
mustard  seeds.     No  foci  seen  on  section. 
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Portal  Glands.— In  the  small  omentum  there  were 
four  glands  ranging  in  size  from  a  Freneh  bean  to  a 
filbert ;  three  of  the  glands  each  contained  a  hard 
irregular  yellowish  white  slightly  gritty  nodule,  the 
largest  about  the  size  of  a  pea  ;  the  fourth  gland 
contained  three  or  four  similar  nodules. 

Spleen. — Normal. 

Kidneys. — Showed  on  the  surfaces  numerous  pale 
grey  points,  which  on  section  were  found  to  extend 
a  variable  distance  into  the  cortices  as  radial  streaks. 

Suprarenal  Bodies,  Lumbar  Glands,  Iliac  Glands. 
Pancreatic  Glands. — Normal. 

Thorax  : 

Heart,    Pericardium,    Pleura. — Normal. 

Lungs. — In  the  left  lung  under  the  pleura  there 
was  a  spherical  grey  body  the  size  of  a  mustard  seed. 


In  the  right  lung,  under  the  pleura  covering  an 
interlobular  septum,  there  was  a  nodule  2  rum.  in 
diameter,  composed  of  tissue  clo3ely  resembling 
glandular    tissue. 

Bronchial     Glands,     Dorsal     Mediastinal     Gland,  . 
Ventral     Mediastinal     Glands—  Norm  ;l. 

Prescapidar  Glands,   Prepectoral  (Bands,   Precrural 

Glands,  Axillary  Glands. — Norma!. 

Uterus,   Ovaries. — Normal. 


Microscopical  Examinations. 


Gastric  Gland, 


\ 


No  tubercle  bacilli. 


Mesenteric  Gland  {Emulsion)  j 

Portal  Gland. — One  tubercle  bacillus  (?). 

Lunq. — (S  nail  body  in  left)  ;  no  tubercle  Iwilli. 


GUINEA-PIGS    INOCULATED. 
Intraperitoneal  Inoculations. 


dumber  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1402 
1403 

200 
210 

E.  of  Liver  Foci. 
E.  of  Mesanteric  Gland. 

Killed  99  days. 
Died  52  days. 

General  Tuberculosis. 
General  Tuberculosis 

DOG  12.    (Puppy.) 
Fed — Once  with  tuberculous  milk  of  Cow  164. 
Date— July  26th,  1904. 
Amount  of  Milk— 28-2  cc. 

Number  of  tubercle  bacilli— 1,000,000  ■< . 

Killed— September  5th,  1904. 
Duration  of  Experiment— 41  days 

Tuberculin   Test.  POST-MORTEM  EXAMINATION. 

September  1st,   1904.     Negative.     Dose  of  tuberculin  There  was  no  sign  of  tuberculosis  in  any  of  the  organs 

05 cc.  or  glands. 


DOG   6.    (Adult  Collie.) 

Fed— Once  with  tuberculous  milk  of  Cow  161. 

Date— July  16th,  1S03. 

Amount  of  Milk— 23  8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— August  28th,  1904. 

Duration  of  Experiment — 43  days. 


Tuberctdin    Test. 
August  24th,  1904. — Negative.    Dose  of  tuberculin  0-5  cc. 

POST-MORTEM  EXAMINATION. 
Body. — In  very  good  condition. 
Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. — Normal. 
Intestines. — Normal. 

Mesenteric  Glands. — Under  the  peritoneum  there  were 
about   half-a-dozen    yellow  foci  which  projected  slightly 
on  section  these  did  not  appear  to 


above  the  surface  ; 


extend  into  the  gland  substance  and  were  possibly  of  a 
fatty  nature  (no  tubercle  bacilli  were  found  in  a  "smear 
preparation)  ;  the  substance  of  the  glands  was  quite 
normal  in  appearance. 

The  Right  Kidney  showed  on  the  surface  two  greyish 
white  foci  which  on  section  extended  into  the  cortex  as 
radial    streaks. 

Other  organs  and  glands  were  normal. 

Microscopical  Examination. 
Paraffin  sections  of  the  mesenteric  glands  and  kidney 
revealed  no   tubercle   bacilli   or  structure   suggestive   of 
tuberculosis. 


DOG  16.    (Puppy.) 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pies  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion-  0-5  cc 

Number  of  tubercle  bacilli— 10- 1 5  million. 

Killed— October  6th,  1904. 

Duration  of  Experiment— 44  days. 


Tuberculin   Test. 

October  4th,  1904.  42  days  after  the  experiment  began. 
— Rise  of  temperature  0-5°C.  Slight  local  thickening,  no 
constitutional  disturbance.     Dose  of  tuberculin  20  cc. 

POST-MORTEM   EXAMINATION. 

The  subcutaneous  tissues,  over  an  area  four  inches  in 
diameter,  around  the  seat  of  inoculation  of  tuberculin 
(48  hours  previously)  were  intensely  hemorrhagic  and 
slightly  ©edematous. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 
Abdomen  : 

The  peritoneal  cavity  contained  an  excess  of  clear 
serous  fluid. 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands. — A  gland  in  the  posterior  part 
of  the  mesentery  showed  in  the  cortex  just  under 
the  capsule  two  or  three  greyish  white  translucent 
foci  not  larger  than  the  head  of  a  pin  ;  these  foci 
were  soft  and  when  cut  into  were  not  easily  differen- 
tiated from  the  gland  tissue  in  which  they  were  em- 
bedded ;  they  may  have  been  early  tubercles.  The 
yland  in  which  they  were  contained  was  not  enlarged 
or  indurated. 

Other  mesenteric  glands  and  the  colic  glands  were 
normal  in  size  and  appearance. 
Spleen. — Normal. 

Liver. — The  liver  showed  in  the  substance  sparsely 
scattered  opaque  whitish,  or  yellowish  white  foci, 
about  the  size  of  a  grain  of  sand ;  these  foci  could 
be  shelled  out  from  the  liver  substance  ;  a  smear 
made  from  two  or  three  showed  no  tubercle  bacilli, 
but  a  few  organisms  stained  blue. 

Portal  Gland. — Normal. 

Kidneys. — Both  kidneys  showed  in  the  cortex 
numerous  pale  whitish  translucent  bodies    ranging 


in  size  from  about;  vo  to  l'O  mm.  in  diameter; 
some  of  these  bodies  had  minute  opaque  white  centres, 
whilst  others  contained  a  little  cavity  ;  the  bodies 
occurred  in  every  part  of  the  cortex,  but  did  not 
project  above  the  surface  of  the  kidney  and  were 
not  found  in  the  medullary  zones  ;  they  were  soft 
and  not  readily  shelled  out.  The  bodies  closely- 
resembled  early  tubercles,  but  no  tubercle  bacilli 
were  found  in  a  smear  preparation  made  from  three 
or  four  of  them. 

Suprarenal  Bodies,  Iliac  Glands,  Lumbar  Glands. — 
Normal. 
Thorax  : 

Lungs. — The  lungs  were  pinkish  in  colour  and 
collapsed  well.  In  each  lung  there  were  from  six  to 
eight  dark  grey  translucent  tubercles,  the  largest  the 
size  of  a  pin's  head,  felt  between  the  finger  and  thumb 
as  hard  spherical  bodies  ;  they  lay  chiefly  just  beneath 
the  pleura,  one  or  two  only  being  found  in  the  depth  ; 
several  of  the  tubercles  were  surrounded  by  an 
areola  of  intense  congestion.  % 

Bronchial  Glands,   Heart,  Pericardium,   Pleura. — 
Normal. 
Inguinal  Glands,  Prescapular  Glands. — Normal. 

Microscopical  Examination. 
Smears  from  : — 

Mesenteric  Gland  Emulsion] 
Kidney  J- No  tubercle  bacilli. 

Liver  ) 

Lung. — Numerous  tubercle  bacilli,  many  in  clumps  ; 
the  bacilli  were  moderately  long,  and  not  beaded. 

Guinea-Pigs  Inoculated   Intraperitoneal^. 
No.  1299.     With   Emulsion   of   the   Mesenteric   Gland, 
showing  whitish  foci. — Died  in  45  days  of  general  tuber- 
culosis. 

No.  1301. — With  Emulsion  of  Liver      1      p        •     j 
No.  1302.—  With  Emulsion  of  Kidney   \       ,emf.m 
No.  1300.— With  Emulsion  of  Lung.      J        neai^y- 


DOG  22.    (Adult.) 

Fei — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea  pigs  1118  and   1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli— 10-15  million. 

Killed— October  6th,  1C04. 

Duration  of  Experiment — 44  days. 


Tuberculin    Test. 
October  4th,  1904.     42  days  after  the  experiment  began. 
Slight  rise  of  temperature  (0-3°C).    Slight  local  thickening, 
no  constitutional  disturbance.     Dose  of  tuberculin  5  0  cc. 

POST-MORTEM  EXAMINATION. 

There  was  a  large  area  of  intense  congestion  in  the 
subcutaneous  tissues  around  the  site  of  inoculation  of 
the  tuberculin  (forty-eight  hours  previously). 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands. — Normal. 


Abdomen  : 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine,  Mesenteric  Glands,  Colic  Glands, 
Liver,  Spleen. — Normal. 

Kidneys. — In  the  cortex  of  the  right  kidney  there 
were  two  greyish  white  foci,  similar  to  those  seen  in 
Dog  (Puppy)  16. 

Left  kidney  normal,  except  that  the  capsule  stripped 
badly. 

Suprarenal  Bodies. — Normal.  ^ 
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Thorax  : 

Lungs. — Contained    two    hard    translucent    grey 
tubercles,  the  size  of  pins'   heads. 

Bronchial   Glands,   Heart,   Pericardium,   Pleura.— 
Normal. 


Inguinal  Glands,   Iliac  Glands,   Lumbar    Glands,    Pre- 
scapular  Glands. — Normal. 

Microscopical  Examination  (Smear  Preparations). 

Kidney,  )  No  tubercle  bacilli. 

Lung  Tubercle.  J 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  glands  remained  healthy. 


DOG  14.    (Puppy.) 
Fed — Once  with  tuberculous  milk  of  Cow  164. 
Date  ^July  26th,  1901. 
Amount  of  Milk — 28  2  cc. 
Number  of  tubercle  bacilli— 1,C0 0,000. 
Killed— November  30th,  1934. 
Duration  of  Experiment— 127  days. 


Tuberculin  Test. 

November  18th,  1904.  115  days  after  experiment 
began.— Positive.  Rise  of  temp3rature  0-8°C.  Dose  of 
tuberculin  2*0  cc. 


POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal  Glands,   Cervical   Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Small  Intestines. — Normal. 

Large  Intestine. — About  the  middle  of  the  colon 
there  was  a  tense  submucous  nodule,  the  size  of  a 
small  pea  ;  on  section  it  showed  a  thick  white  fibrous 
wall   and  soft   greenish   yellow   contents. 

Mesenteric  Glands. — The  terminal  gland  of  the 
series  was  enlarged  to  the  size  of  a  filbert  and  hard- 
ened ;  on  section  it  was  composed  throughout  of 
tough  yellowish  white  somewhat  translucent  necrosed 
tissue,  around  the  marginal  parts  of  which  chiefly 
there  were  opaque  milky  white  streaks  and  foci,  some 
of  which  were  just  perceptibly  gritty  ;  at  one  part 
of  the  gland  there  was  a  small  space  filled  with  thin 
greenish  purulent  fluid.  The  capsule  of  the  gland 
was  thickened.  Other  mesenteric  glands  were 
lormal. 

Ileo-Colic  Glands. — Normal. 


Liver. — On  the  surface  of  the  liver  a  minute  yellow 
point  was  seen.  On  section  this  was  seen  to  extend 
a  short  distance  into  the  substance  as  a  yellow  streak  ; 
it  was  probably  of  a  fatty  nature.  No  tubercle 
bacilli  were  found  in  a  smear  preparation  made  from 
it.  With  this  exception  the  liver  was  perfectly 
normal. 

Portal  Gland,  Spleen,  Kidneys,  Suprarenal  Bodies. 
— Normal. 

Thorax : 

Heart,  Pleura. — Normal. 

Lungs. — The  left  lung  showed  on  the  surface 
beneath  the  pleura  three  translucent  grey  tubercles, 
the  largest  the  size  of  a  mustard  seed. 

On  the  surface  of  the  right  lung  there  were  two 
similar  tubercles. 

Bronchial  Glands. — Appear  normal. 
Microscopical  Examination. 

Pus  from  Mesenteric  Gland. — Numerous  tubercle  bacilli, 
mostly  in  clumps. 

Liver,  \ 

Lung  Tubercle  J 

Colon  Nodule. — No  tubercle  bacilli,  but  several  large 
bacilli  stained  blue. 

A  guinea-pig,  No.  1371,  inoculated  intrapeiitoneally 
with  an  emulsion  made  from  the  mesenteric  gland,  died 
in  62  days  of  general  tuberculosis. 


No  tubercle  bacilli. 


DOG   8.    (Adult,  over  7  years  old.) 
Fed  -Once  with  tuberculous  milk  of  Cow  164. 
Date— July  16th,  1904. 
Amount  of  Milk— 238  cc. 
Number  of  tubercle  bacilli— 1,000,000. 
Killed— November  22nd,  1904. 
Duration  of  Experiment — 129  days. 


Tuberculin  Test. 

November  18th,  1904.  125  days  after  experiment 
began.  —  Rise  of  temperature  1-9°C.  Dose  of  tuberculin 
4  cc.     No  constitutional  disturbance. 

POST  MORTEM  EXAMINATION. 

Body. — In  fair  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands,  Omentum,  Peritoneum, 
Large  Intestine,  Small  Intestine,  Mesenteric  Glands,  ColiG 
Glands,    Spleen. — Normal. 

Kidneys. — Capsules  strip  badly.     No  tubercles. 

Liver. — Normal. 

Portal  Gland. — Normal. 


Thorax  : 

Heart,    Pericardium,    Pleura. — Normal. 

Lungs. — Deeply  pigmented,  contained  two  or 
three  small  very  hard  (stony)  irregular  bodies,  which 
it  was  impossible  to  crush. 

Bronchial  Glands. — Jet  black,  normal  in  size, 
showed  no  tubercles. 

Testicles,   Inguinal   Glands. — Normal. 

Microscopical  Examination  (Smear  Preparations). 

Pharyngeal  Gland,  \ 

Portal  Gland,  v  No  tubercle  bacilli. 

Spleen.  J 
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DOG  18.    (Puppy,  large  breed.) 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and   1150,   inoculated  with 
mil';  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  co. 

Number  of  tubercle  bacilli— 10-15  million 

Killed— January  5th,  1905. 

Duration  of  Experiment— 135  days. 

Tuberculin  Test. 

December  Kith,  1904.  115  days  after  experiment 
began. — Negative.  No  rise  of  temperature.  Dose  of 
tuberculin,  2-0  cc. 


In  the  right  kidney  there  were  two  grey  foci,  both 
of  which  showed  minute  whitish  central  opacities. 
Nothing  abnormal  seen  on  section. 

Suprarenal   Bodies. — Normal. 


POST-MORTEM  EXAMINATION. 

Body. — In  good  condition. 

Tonsils.  Pharynx,  Submaxillary  Glands,  Retropharyngeal 
Glands,  Cervical  Glands. — Normal. 

Abdomen  ; 

Omentum,  Peritoneum,  Large  Intestine,  Small 
Intestine,  Gastric  Glands,  Ileo-Colic  Glands,  Colic 
Gla  nds. — N  o  rmal. 

Mesenteric  Glands.— Two  mesenteric  glands  were 
enlarged,  one  to  the  size  of  a  small  filbert,  the  other 
to  three  times  that  size  ;  both  were  elastic  and 
fluctuant  and  on  section  exuded  a  quantity  of  thin 
whitish  puriform  fluid  ;  when  divided  the  greater 
part  of  each  gland  was  seen  to  be  composed  of  tough 
milky  white  spongy  or  shreddy  tissue,  in  the  inter- 
stices of  which  the  puriform  fluid  was  contained 
(numerous   tubercle  bacilli  found). 

Spleen,  Liver,  Portal  Glands. — Normal. 

Kidneys. — The  left  kidney  showed  on  the  surface 
three  or  four  grey  foci  (about  0'5  mm.),  one  of  which 
was  slightly  opaque  in  the  centre. 


Thorax  : 

Heart,  Pleura. — Normal. 

Lungs. — Showed  under  the  pleura  a  few  scattered 
grey  transparent  tubercles,  slightly  less  than  1  mm. 
in  diameter  ;  in  one  lobe  there  was  a  nodule  about 
2  mm.  in  diameter,  which  on  section  was  grey 
translucent,  and  homogeneous  throughout  (tubercle 
bacilli  were  found  in  a  smear  from  the  latter  and 
also  in  one  from  the  former). 

Bronchial  Glands. — Normal  in  size  and  appearance. 

Lumbar  Glands,  Iliac  Glands,  All  Peripheral  Lymphatic 
Glands. — Normal. 

Microscopical  Examination. 

Mesenteric    Glands. — Two  smears.     Numerous  tubercle 
bacilli. 

Lung. — Two  smears.     A  few  tubercle  bacilli  in  each. 

Left  Kidney. — No  tubercle  bacilli. 

A  culture  was  obtained  from  the  mesenteric  gland  {see 
Modification   Experiments). 


DOG  20.    (Adult  Terrier.) 

Fed — Orc^'  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli — 10-15  million. 

Killed— January  6th,  1905. 

Duration  of  Experiment— 136  days. 

Tuberculin  Test. 

December  16th,  1904.     115  days  after  feeding.— Rise 
of  temperature,  ()-9°C.     Dose  of  tuberculin  5-0  cc. 


POST-MORTEM  EXAMINATION. 
Tonsils,   Pharyngeal   Mucous   Membrane,   Submaxillary 
Glands,  Cervical  Glands. — Normal. 

Left  Retropl  aryngeal  Gland. — Slightly  enlarged  and 
indurated.  Coi.tiined  a  small  cavity  filled  with  viscid 
mucoid  blood-stained  material  (a  few  tubercle  bacilli 
were  found  in  a  smear). 

Right  Pharyngeal  Gland,  Thyroid  Body. — Normal. 
Abdomen  : 

Omentum,  Peritoneum,  Small  Intestine,  Large 
Intestine. — Normal. 

Mesenteric  Glands. — Normal  in  size,  on  section 
in  the  terminal  gland  a  pearly  body,  the  size  of  a 
mustard  seed,  was  seen  which  easily  shelled  out 
(no  tubercle  bacilli,  but  numerous  baciili  stained 
blue). 

Ileo-Colic  Glands. — Two  in  number,  one  on  each 
side,  wc-r  •  not  obviously  enlarged;  one  contained  a 
whitish  soft  (fibrous)  nodule  which  easily  shelled 
out ;    the  other  a  yellowish  necrotic  focus. 


Colic  Glands. — Norniil 

Spleen. — Normal. 

Liver. — Showed  under  the  capsule  a  translucent 
tubercle  the  size  of  a  pin's  head  (no  tubercle  bacilli). 

Portal  Gland. — Normal. 

Kidneys. — Both  kidneys  showed  in  the  cortex, 
on  the  surface,  numerous  grey  foci  about  1  mm. 
in  diameter  ;  some  of  these  were  whitish  in  the  centre, 
others  appeared  to  contain  a  minute   cavity. 

Suprarenal   Bodies. — Normal. 
Thorax  : 

Heart,  Pleura,  Lungs,  Bronchial  Glands. — Normal. 

Prescapular  Glands. — Normal. 

Microscopical  Examination. 

Ileo-Colic  Gland. — A  moderate  number  of  tubercle 
bacilli. 

Mesenteric  Gland. — No  tubercle  bacilli,  several  long 
bacilli  stained  blue. 

Pharyngeal  Gland. — Five  tubercle  bacilli  seen  after 
prolonged  search. 

Kidney.}®0  tubercIe  bacilli. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  (normal  to  the  naked  eye)  developed 
general  tuberculosis. 
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CAT  2.    (Adult.) 


Fed— Once  with  tuberculous  milk  of  Cow  161 

Date- July  16th,  19)4. 

Amount  of  Milk-23-s  cc. 

Number  of  tubercle  bacilli—  l,000,00o. 

Killed— August  28th,  1904. 

Duration  of  Experiment— 43  days. 


-i 


Tuberculin  Test. 
August  24th.      39  days  after  feeding. — Negative.    Dose 
of  tuberculin  0'5"  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Intestines. — Normal. 


Submaxillary,    Pliaryngeal,    Cervical,    Abdominal    and 
Thoracic  Lymphatic  Glands. — Normal. 

There  was  no  evidence  of  tuberculosis  in  any  of  the 
organs. 


CAT  6.    (Kitten.) 


Fed— Once  with  tuberculous  milk  of  Cow  164, 

Date— July  16th,  1904. 

Amount  of  Milk -23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000 

Killed— August  27th,  1904. 

Duration  of  Experiment— 42  days. 


Tuberculin  Test. 

A  ugust  24th,  l!04.  39  days  after  the  experiment  Legan. 
— Negative.     Dose  of  tuberculin  0  5  cc. 

POST-MORTEM  EXAMINATION. 

Pliarynx  and  Tonsils. — Normal. 

Submaxillary  and  Pharyngeal  Glands. — Normal. 

Small  Intestine. — The  terminal  Peyer's  patch  showed 
a  minute  ulcer  in  the  mucous  membrane  ;  in  the  sub- 
mucous tissue  under  the  ulcer  there  was  a  firm  opaque 
white  caseous  patch  about  2  mm.  in  diameter ;  the 
peritoneum  over  it  was  normal. 

The  rest  of  the  small  intestine  and  the  large  intestine 
were  normal. 

Mesenteric  Glands. — Normal. 


Ileo-Colic  Glands. — One  somewhat  flattened  gland. 
half  an  inch  in  greatest  diameter,  showed  arranged  around 
the  cortex  a  series  of  firm  greyish  white  caseous  nodules, 
the  majority  about  2  mm.  in  diameter.  A  small  gland  on 
the  opposite  side  of  the  junction  of  the  ileum  and  coecum 
contained  two  small  caseous  ncdules. 

Colic  Glands. — Normal. 

Lungs  and  Bronchial  Glands. — Normal. 

Spleen,  Liver,  Portal  Gland,  Kidneys,  Suprarenal 
Bodies.  — Normal. 


Microscopical  Examination  (Smear  Preparations). 

|   Numerous  tubercle  bacilli. 


Intestinal  Lesion     - 
Small  Ileo-Colic  Gland 


CAT  16.    (Adult.) 

Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 05  cc. 

Number  of  tubercle  bacilli — 1015  million.  , 

•    » 

Killed— October  8th,  1904.  ,  M  -  -  ■  * 

Duration  of  Experiment— 46  days.  '£■*...       ;;:.  v 

Tuberculin  Test.  POST-MORTEM  EXAMINATION. 

October  4th.  1904.     42  days  after  experiment  began. —  There  was  no  sign  of  tuberculosis  in  any  of  the  argam? 

The  temperature  rose  06°0.  three  hours  after  injection.      or  glands. 
Dose  of  tuberculin,  20  cc.  .,..    ,  1 


77, 


4b 
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CAT  18.    (Kitten.) 


Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150    inoculated  with 
milk  of  Cow  164. 


Date— August  23rd,  1904. 

Amount  of  Emulsion— 0  5  cc. 

Number  of  tubercle  bacilli— 10-15  million. 

Killed— October  8th,  1904. 

Duration  of  Experiment— 40  days. 


Tuberculin  Test. 

October,  4th.  1904.  42  days  after  experiment  began. 
Temperature  rose  0"9°C.  six  hours  after  injection.  Dose 
of  tuberculin  TO  cc. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Submaxillari/,  Pharyngeal  and  Cervical  Glands. — 
Normal. 

Small  Intestine. — A  Peyer's  patch  one  foot  from  the 
ileo-ccecal  valve  showed  two  minute  ulcers  with  slightly 
thickened  bases  in  which  a  few  opaque  whitish  foci  were 
seen  ;  two  inches  further  along  there  was  a  similar  ulcer  ; 
there  was  also  one  quite  near  the  ileo-ccecal  valve  ;  the 
latter  showed  more  advanced  caseation  than  any  of  the 
former  three. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — The  glands  in  the  posterior  part 
of  the  mesentery  were  enlarged  indurated  and  showed 
on  section  caseous  nodules  irregular  in  outline  ranging 
from  a  mere  point  up  to  3  and  4  mm.  in  diameter.     Two 


glands  in  the  anterior  part  of  the  mesentery  were  slightly 
enlarged  and  showed  caseous  foci. 

Ileo-Colic  Glands. — One  on  each  side  of  the  junction 
of  the  ileum  and  caecum  was  enlarged  to  two  or  three 
times  the  normal  size  and  hardened  ;  on  section  one 
showed  in  the  centre  a  large  caseous  mass,  replacing  about 
three-quarters  of  the  substance,  and  around  the  periphery 
numerous  caseous  foci  ;  the  other  gland  contained 
numerous  caseous  foci. 

Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver. — Showed  in  the  substance  just  under  the  cap- 
sule a  pinhead-sized  grey  translucent  tubercb. 

Kidneys,   Lungs  and  Bronchial   Glands. — Normal. 

Smear  Preparations. 
Intestine  (ulcer). — One  tubercle  bacillus. 
Mesenteric  Gland  {Emulsion),    \  Numerous    tubercle 


Liver  Tubercle. 


bacilli. 


A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  died  tuberculous. 


KITTEN  8. 


Age — 2\  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  K01. 

Amount  of  Milk -23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— November  24th,  1904. 

Duration  of  Experiment— 131  days. 


Tuberculin  Test. 
November    18th.     125  days  after  feeding.— Negative. 
Dose  of  tuberculin  2'0  cc. 

POST-MORTEM  EXAMINATION. 
Body. — In    good   condition.     Very    fat. 
Tonsils,  Larynx,  Pharynx,  Tongue,  Submaxillary  Glands, 
Pharyngeal    Glands,    Cervical    Glands.— Normal. 

Abdomen  : 

Omentum,    Peritoneum,    Stomach,    Small    Intestine, 
€wcum,  Colon.— Normal. 

Mesenteric  Glands. — Normal  in  size  and  appearance. 

Ileo-Colic    Glands.— One    ileo-colic    gland    showed 

in  the  centre  an  irregular  hard  opaque  yellow  nodule, 


the  size  of  a  wheat  grain  ;  it  easily  shelled  out  from 
the  gland  tissue  and  when  crushed  between  glass 
plates  was  found  to  be  distinctly  gritty  from  cal- 
cification. A  cover  glass  preparation  showed  numer- 
ous tubercle  bacilli,  singly  and  in  clumps  ;  they 
were  fairly  long,  the  majority  being  beaded. 

A  second  ileo-colic  gland  and  all  the  colic  glands 
were  normal. 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies. — 
— Normal. 


Thorax  : 

Heart, 
Glands.— 


Pericardium, 
Normal. 


Pleura,     Lungs,      Thoracic 


Various  Lymphatic  Glands  : 

Portal,  Iliac,  Lumbar.—  Normal. 
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CAT  4.    (Adult.) 


Fed— Once  with  tuberculous  milk  of  Cow  164. 

Date- July  16th,  1904. 

Amount  of  milk— 23-8  cc. 

Number  of  tubercle  bacilli-1,000,001 

Killed— November  23rd,  1904. 

Duration  of  Experiment— 130  days. 

Tuberculin  Test. 

November  18th,  1904.   125  days  after  feeding.— Positive. 
Rise  of  temperature  M°  C.     Dose  of  tuberculin  4*0  cc. 

POST-MORTEM  EXAMINATION. 

Condition. — Fair. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal  Glands,    Cervical   Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Large  Intestine,  Small 
Intestine,  Mesenteric  Glands,  Colic  Glands. — Normal. 
Liver. — Showed  some  fatty  foci,  but  no  tubercles. 
Portal  Gland,  Spleen,  Kidneys,  Suprarenal  Bodies. 
— Normal. 

Thorax  : 

Heart,  Pleura. — Normal. 


Lungs. — On  the  dorsal  surface  of  the  light  caudal 
lobe  there  was  a  thin- walled  nodule,  about  5  mm. 
in  diameter,  containing  soft  cheesy  white  caseous 
material,  appreciably  gritty  from  calcification  ; 
the  lung  tissue  surrounding  the  nodule  was  puckered, 
fibrous  septa  radiating  outwards  over  the  surface. 
Embedded  in  the  septa  were  some  scattered  yellow 
nodules,  the  largest  the  size  of  a  barley  grain ;  these 
on  section  were  cheesy  and  very  gritty.  In  other 
parts  of  the  lobe  there  were  two  translucent  nodules 
about   3   mm.   in  diameter. 

In  the  left  caudal  lobe  there  was  a  hard  caseous 
and  gritty  tubercle,  the  size  of  a  No.  4  shot.  The 
left  cephalic  lobe  contained  a  small  translucent 
tubercle. 


Bronchial     Glands. 
tuberculosis. 


Darkly     pigmented ;       no 


Microscopical  Examination. 

A   smear  made  from  the  contents  of  the  large  nodule 
and  from  a  small  nodule  showed  numerous  tubercle  bacilli. 


CAT  20.    (Kitten.) 


Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs    1148  and  1150,  inccalcted  with 
milk  of  Cow  161. 

Date— August  23rd,  19)4. 

Amount  of  Emulsion— 0-5  cc.  ,  ' 

Number  of  tubercle  bacilli — 10-15  million. 

Killed— January  7th,  1905. 

Duration  of  Experiment— 137  days. 


Tuberculin  Test. 

December    16th,     1904.       115   days   after   feeding. — 
Negative.     Dose  of  tuberculin  1*0  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils,    PJiartjnx,    Submaxillary    Glands,    Pharyngeal 
Glands. — Normal. 

Abdomen  : 

Omentum,    Peritoneum,    Stomach,    Small   Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands. — Normal  in  size.     The  terminal 
mesenteric  gland  showed  in  the  cortex  an  irregular 


chalky  white  mass  of  friable  caseated  tissus,  very 
gritty  from  calcification;  the  rest  were  normal  on 
section. 

Ileo-Colic    Glands,    Colic    Glands. — Normal. 

Between  the  layers  of  the  mesentery  and  mesocolon 
there  were  numerous  transparent  oval  bodies, 
similar  to  those  described  in  Cat  14. 

Spleen,  Liver,  Portal  Gland,  Kidneys,  Suprarenal 
Bodies,  Lungs,  Bronchial  Glands,  Heart,  Pre- 
scapular  Gland. — Normal. 

Microscopical  Examination. 

Mesenteric     Gland. — Moderate     number     of      tubercle 
bacilli  present. 


4  D2 
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CAT  14    (Adult.) 

Fed— Once  with  an  emulsion  male  from  fcha  tuberculous  organs  of  Guinca-p'gs  1143  and   115"),  inoculated  with 
milk  of  Cow  161. 

Date— August  23rd,  1934. 

Amount  of  Emulsion— D-5  cc. 

Number  of  tubercle  bacilli— 1015  million. 

Killed- January  7th,  1905. 

Duration  of  Experiment— 137  days. 


Tuberculin  Test. 

December     16th.     1904.        115    days 
Negative.     Dose  of  tuberculin  2'0  cc. 


after     feeding. 


POST-MORTEM  EXAMINATION. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands,  Pharyn- 
geal Glands. — Normal. 

Abdomen  : 

Omentum,    Peritoneum,    Stomach. — Normal. 

Small  Intestine. — Showed  no  sign  of  ulceration. 
Under  the  mucous  membrane  there  was  a  yellow 
spot,  but  no  tubercle  bacilli  were  found  in  it.  The 
intestine  contains  numerous  slender  taeniae. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Were  normal  in  size  ;  on 
section  those  in  the  posterior  part  showed  altogether 
about  eight  opaque  yellow  foci,  the  size  of  pins'  heads. 

Ileo-Colic    Glands,    Colic    Glands. — Normal. 


Between  the  layers  of  the  mesentery  and  meso- 
colon there  were  numerous  transparent  oval  seed- 
like bodies,  each  of  which  showed  a  whitish  line 
running  through  its  middle  from  pole  to  pole  ; 
they  measured  a  little  over  1  mm.  in  length  and 
were  arranged  on  each  side  of  the  large  lymphatic 
trunks  ;  when  dissected  from  the  mesentery  each 
body  was  seen  to  be  attached  at  one  pole  to  a  minute 
lymphatic   branch. 

Spleen,  Liver,  Portal    Gland,   Kidneys,    Suprarenal 

Bodies. — Normal. 

Thorax  : 

Lungs,   Bronchial   Glands,    Heart. — Normal. 

Microscopical  Examination. 

Two  of  the  foci  in  the  mesenteric  glands  were  examined, 
and  were  found  to  contain  numerous  tubercle  bacilli, 
many  very  beaded. 

Intestine. — No    tubercle    bacilli. 


CAT  12.    (Kitten.) 


I"ed — With    an    emulsion    made   from    the  tuberculous    organs    of    Guinea-pig     1082,    inoculated    with    mil : 
of  Cow  164.  *«, 

Date— July  25th,  1904. 

Amount  of  Emulsion— :2  cc. 

Number  of  tubercle  bacilli— Not  estimated. 

Killed— July  25th,  1904. 

Duration  of  Experiment— 221  days. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx.— Normal. 

Submaxillary,  Retropharyngeal  and  Cervical  Lymphatic 
Glands. — Normal. 

Intestines,   Large  and  Small. — Normal. 

Mesenteric  Glands.— Your  mesenteric  glands  were 
slightly  enlarged ;  each  showed  in  the  cortex  several 
opaque  white  caseous  areas,  the  largest  the  size  of  a 
wheat  grain ;  some  of  these  were  highly  calcareous, 
others  only  slightly. 

The  Ileo-Colic  Glands  contained  similar  nodules. 


Lungs. — The  ventral  tips  of  the  small  middle  lobei 
were  red  and  consolidated  ;  in  the  caudal  lobes  just  under 
the  pleura  there  were  seen  several  pin-head  sized  trans- 
lucent tubercles  ;  they  were  just  perceptible  to  the  touch 
and  were  free  from  central  caseation;  cep'ia 'c  lobe* 
normal. 

Bronchial  Glands,  Spleen,  Liver,  Portal  Gland,  Kidneys, 
Suprarenal  Bodies,  Peripheral  Lymphatic  Glands. — Normal. 

Microscopical  Examination  {Smear  Preparation). 
Ileo-Colic  Gland.— Numerous  tubercle  bacilli. 
Lung  Tubercle. — No  tubercle  bacilli. 
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CAT  10.    (Young  Adult.) 

Fed— With  an  emulsion    made    from  tli3    tibe  culous  organs  of  Guinea-pig    1082,    inoculated    with     mil'c    of 
Cow  164. 

Date— July  25th,  1904. 

Amount  of  Emulsion— 12  cc. 

Number  of  tubercle  bacilli— Not  estimated. 

Killed-March  2nd,  1904. 

Duration  of  Experiment— 220  days. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pliarynx. — Normal. 

The  Left  Retro-Pliaryngeal  Gland  was  slightly  enlarged 
and  showed  at  one  extremity  three  hard  irregular  chalky 
bodies  each  a  little  less  than  a  millet-seed  in  size. 

The  Right  Pharyngeal  Gland  contained  a  few  gritty 
particles. 

Stomach,   Small  Intestine,   Large  Intestine. — Normal. 

Mesenteric    Glands. — One    about    the    middle    of    the 


mesentery  showed  three  or  four  hard  yellowish  tubercles, 
the  largest  about  1*5  mm.  in  diameter;  a  gland  in  the 
posterior  part  of  the  mesentery  contained  two  calcareous 
particles. 

Ileo-Colic  and  Colic  Glands. — Normal. 

Lungs,  Bronchial  Glands,  Spleen,  Liver,  Port  d  G    nd, 
Kidneys,    Suprarenal    Bodies. — Normal. 

Microscopical  Examination  {Smear  Prep  r  ;lion). 
Left  Pharyngeal  Gland. — A  few  tubercle  bacilli. 
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ABSTRACT   OF   POST-MORTEM   NOTES   OF   EIGHT   RHESUS   MONKEYS. 
Fed  with  the  Tuberculous  Milk  of  Cow  1G4. 


Animal. 


Monkey  - 

Monkey  - 

Monkey  - 
Monkey  - 

Monkey  - 


No. 


94 


Age. 


Baby 


92     Adult 


Date  of 
Feeding. 


26,vii.,  1904 


Monkey 

Monkey 
Monkey 


96 

102 

100 


90 

98 

8; 


Baby 

Adult 

Baby 


Ad  alt 

iv  y 
Adult 


26,vii.,1904       100.003 


Number 

of 

bacilli. 


100,000 


Bacilli 

contained 

in. 


26,vii.,  1904 


26,  vii.,  1904 


26,  vii.,  1904 


26,  vii.,  1904 


26,vii.,  1904 


26,  vii.,  1904 


1,000,000 


1,000.000 


100,000 


100,000 


1,000,000 


1.000,000 


2-S  e.c. 
milk 


2-8  c  c. 
milk 


28  e.c. 
milk 

28  cc. 
milk 


2-8  cc. 


2-8  cc. 


28-2  cc. 


28-2  cc. 


Duration 

».'f 
Experi- 
ment. 


42  days 
(killed). 


42  davs 
(killed). 


42  davs 
(killed). 

42  days 

(killed) 


125  days 
(killed). 


128  days 
(killed). 


128  davs 
(killed). 

128  davs 
(killed). 


Tuberculin 
Test. 
After  Experi- 
ment. 


1,  ix.,  1904 
Negative. 


1,  ix.,  1904 
Negati-e. 


1,  ix.,  1004 
Negative. 

1,  ix.,  1904 
Negative. 


18,  xi  ,  1904 
Negative.     Bise 
of       tempera- 
ture,  0-3°   C. 


18,  xi.,  1904 

Negative. 


IS.  xi.,  1904 
Negative. 

18,  xi.,  1904 
Negative. 


Result. 


All  organs  and  glands  were  free  from 
tuberculosis.  Tbe  lungs  contained 
2  or  3  emphysematous  bullae,  in 
which  the  Pneumonyssus  griffitlii  wa» 
found. 

No   tuberculosis.      There  were  several 
parasitic  cysts  in  the  lung,  some  of  | 
which  were  the  size  of  a  pea. 

All  organs  and  glands  perfectly  healthy. 


No  tuberculosis.  The  lungs  showed 
numerous  parasitic  cysts,  all  of  which 
contained  the  Pneumonyssus  griffitM 

The  liver  showed  on  the  surface,  just 
under  the  capsule,  seven  spherical 
yellow  softened  nodules,  each  about 
2  mm.  in  diameter  ;  in  the  depth  of 
the  liver  substance  there  were  two 
similar  nodules.  A  smear  made 
from  one  of  the  nodules  showed  no 
tubercle  bacilli,  but  a  few  diplo-bacilli 
stained  blue. 

Other  organs  and  all  lymphatic  glands 
weie  normal. 

A  guinea  -  pig,  inoculated  with  an 
emulsion  made  from  three  of  the 
nodules,  died  in  44  days  of  general 
tuberculosis. 

There  were  a  few  parasitic  cysts  in  the 
omentum,  and  numerous  cysts  con- 
taining the  Pneumonyssus  griffitlii  in 
the  lungs.  Otherwise  all  organs  and 
glands  were  normal. 

All  organs  and  glands  perfectly  healthy. 


On  the  surface?  of  both  lungs  there  were 
.several  slightly  raised  greyish  of 
greyiah  yellow  areas,  varying  in 
diameter  from  about  2  to  5  mm.,  wnich 
were  felt  between  the  finger  and 
thumb  as  slight  thickenings.  On 
section  they  were  thin-walled  air-con- 
tuning  cy:-ts,  with  smooth  internal 
walls  covered  with  a  slight  amount 
of  silvery  grey  deposit ;  in  this 
deposit  a  varying  number  of  the 
Pneumonyssus  griffitlii  was  found, 
i-oine  cavities  containing  only  onn 
others  half-a-dozen;  the  larger 
cavities  were  crossed  by  slender 
trabecules,  and  all  were  in  comma 
cation  with  fine  bronchioles. 

There  was  no  sign  of  tul  erculosis  in 
any  of  the  organs  or  glands. 
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ABSTRACTS    OF    THE    POST-MORTEM    NOTES    OF    SEVENTEEN    Q UINE A-FJLUS. 

Teh  of  which  were  fed   with  Milk   of  Cow  164  and   Seven  with  an  Emulsion  made  from  the  Tubeb 
culous  Organs  of  Guinea-Pigs  1148  and  1150  inoculated  with   Milk  of  Cow  164. 


No.  of 

(iuinea 

lie. 


1,152 


1,153 


1,103 


1,102 


1,182 


1,10S 


1,121 


1,179 


1,180 


1,105 
1,104 
1,154 


160 


950 


240 


1,100 


200 


1,050 


870 


20o 


040 


Date 

of 

Feeding 


27,  vii.,1904 


27,  vii,  1904 


Number 
of 

Tubercle 
Bacili. 


10,000 


Bacilli 

contained 

in. 


Method 

of 
A  dminis- 

t  ration. 


0-25  c.c. 

milk 


10,0(10        0.25  c.c. 
milk 


14,  vii.,  19H4  100 000 


14,  vii.,1904 
24,  viii,  1904 


100,000 


1,000,000 


14,  vii.,  1904  i  1,000,000 

14,  vii.,  1904  1,000,000 

24,  viii,  1904  !  10,150,000 

24,  viii,  1904  10,150,000 


1  36  c.c. 
milk 


1.30  c.c. 
milk 


0-05  c.c. 

E.  of 

guinea-pig 

organs 

136  c.c. 
milk 


136  c.c. 
milk 


0o  c.c.   E. 
of  G.P. 

organs 

0  5  c.c.    E. 
of  G.P. 
organs 


180  14,  vii.,  1901  10,000 

7S0         14,  vii.,1904  10,000 

LOO  27,  vii.,  1904  100,000 


0-136  c.c. 
milk 

0-136  c.c. 
milk 

2-8  c.c. 
milk 


Milk  mixed 
with 

ordinary  food 

Milk  mixed 
with 

ordinary  food 

Milk  mixed 
with 

ordinary  food 

Milk  mixed 
With 

ordinary  food 

Fed  with 
pipette 


Mixed  with 

ordinary 

food 

Mixed  with 

ordinary 

food 

Fed  with 

pipette 


Fed  with 

pipette 


a 


Mixed  with 

ordinary 

food 

Mixed  with 

ordinary 

food 
Fed  with 
pipette 


41  days 
(died) 


42  days 
(killed) 


41  days 
(killed) 


41  days 
(.killed) 


43  .lavs 
(killed) 


9  days 

(killed) 


42  days 
(died) 


42  days 
(killed) 


42  days 
(killed) 


90  days 
(killed) 

93  days 
(died) 

55  days 
(died") 


Result. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


No  Tuberculosis. 


The  left  submental  and  the  left 
submaxillary  gland  were  en- 
larged and  caseous  throughout. 
The  left  cervical  gland  con- 
tained a  caseating  nodule. 

Intestines  and  mesenteric  glands, 
normal. 

Lungs,  normal. 

Spleen,  normal. 

The  liver  showed  some  irregular 
yellow  patches,  not  tuber- 
culous. 

The  portal  gland  contained  a 
small  caseous  nodule  ;  the  left 
bronchial  a  caseous  focus. 

Microscopical  :  T.B.  in  cervical 
and  bronchial  glands. 

No  Tuberculosis. 


No  Tuberculosis. 


Under  the  mucous  membrane  of 
the  lower  end  of  the  ileum  there 
was  a  yellow  spot  (T.B.  found). 

The  submaxillary  and  the  left 
submental  glands  and  the 
portal  gland  Mere  enlarged  and 
practically  caseous  throughout; 
the  right  cervical  was  partly 
caseous ;  the  left  showed  a 
caseating  nodule. 

Mesenteric  glands,  normal. 

Spleen  enlarged  and  beset  with 
caseating  tul>erc]es,  mostly 
arranged  in  groups. 

Liver  contained  numerous  bile- 
stained  patches  of  necrosis. 

The  lungs  showed  a  moderate 
number  of  caseous  tubercles  ; 
the  right  anterior  lobes  were 
dark  red  and  consolidated. 

The  bronchial  glands  were  en- 
larged and  showed  caseous 
patches,  3  to  5  mm.  in  diameter. 

There  was  a  caseous  nodule  in 
one  inguinal  gland. 

Microscopical  :  T.B.  numerous  in 
a  bronchial  gland,  the  left  in- 
guinal gland,  ileum  and  an 
ileo-colic  srland. 
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Abstracts  of  the  Post-Mortem  Notes  of  Seventeen  Guinea-pigs — contimu  I 


_c    . 

i 

*i 

No.  of 

( .'  uinea 

Pig. 

Date 
of 

Feeding. 

Number 

of 

Tubercle 

Bacilli. 

Bacilli 

contained 

in. 

Method 

of 
Adminis- 
tration. 

Li 

rt    O    l-t 

55  days 

Result. 

1,155 

700 

27,vii.,1904 

100,000 

2-5  c.c. 

Fed  with 

No  Tuberculosis. 

milk 

pipette 

(killed) 

1,183 

120 

24,  viii.,  1904 

l,000,0u0 

0-05  c.c.  E. 
of  G.P. 

organs 

Fed  with 
pipette 

141 

days 
(killed) 

No  Tuberculosis. 

1,181 

820 

24,  viii.,  1904 

1, (KK),000 

0  5  c.c.  E. 
of  G.P. 

organs 

Fed  with 

pipette 

141 

days 
(killed) 

No  Tuberculosis. 

1,174 

200 

24,  viii.,  1904 

10,150,000 

0-5  c.c.  E. 

Fed  with 

71  days 

Right      submental      and      right 

of  G.P. 

pipette 

(died") 

submaxillary     glands    caseous 

organs 

throughout. 
Intestines  and  mesenteric  glands, 

normal. 
Spleen  :     twice  the  normal  size, 

beset  with  grey  tubercles,  some 

opaque  in  ttie  centre. 
Liver  showed  numerous  irregular 

canary      yellow      patches     of 

necrosis. 
The     lungs     were     be>et     with 

caseous   tubercles  ;     the   right 

cephalic     lobe     was     entirely 

solid,      dense      and      caseous 

throughout. 

The  bronchial  and    mediastinal 

glands  were    very    large    and 

caseous   thioughout  ;   also  the 

left  inguinal. 

The   right   inguinal,  coeliac   ami 

lumbar  glands  showed  caseat- 

ing  nodules. 

Microscopical  :  T.15.  numerous  in 

a  lung  tubercle  and    in  a  sub- 

mental gland. 

1,173 

1,000 

24,  viii.,  1904 

10,150,000 

0-5  c.c.  E. 

Fed  with 

59  days 

Left  submaxillary  gland  caseous 

of  G.P. 

Pipette 

(died) 

throughout  and  softened;  r  ght 

organs 

submaxillary      studded     with 
caseous  foci. 

The  cervical  glands  were  partly 
caseous. 

The   peritoneal   sac  contained  a 
considerable  amount    of  gela- 
tinous serous  fluid. 

The    intestines    and    mesenteric 
glands  were  normal. 

Spleen  enlarged  and  studded  with. 
ca>  eating  nodules  up  to  the  size 
of  a  pea  ;  the  larger  ones  were 
lobular  in  outline. 

The  liver  was  pale  and  showed  a 
number     <'f     large     irregulai 
necrotic      patches    and     small 
opaque  yellow  foci. 

The  portal  gland  was  very  large 
and  caseous  throughout. 

The  lungs    contained    two    pin- 
head  sized  tubercles. 

The  coeliac  and  bronchial  glands 
showed  yellow  caseous  area*. 

Microscopical:  T.  B.    were  found 
in  the  spleen,  the  portal  and  a 

bionchial  g'and. 
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GUINEA-PIGS    FED    FOR    SEVERAL    DAYS    WITH    MILK    OF    COW    172. 


No.  of 
Guinea- 
Pig- 


1,133 


1,137 


1,134 


Initial 
Weight 

in 
Grammes. 


680 


82H 


Final 

"Weight 

in 

Grammes, 


560 


620 


7'  m  i  570 


1,138  660 


1,136 


620 


1,140 


320 


1,135 


470 


440 


Duration 

of 
Feeding. 


31  days 


31  days 


31  days 


31  days 


31  days 


380 


770 


31  days 


31  days 


Duration 

of 
Experi- 
ment. 


42  days 


42  days 


70  days 


70  day^ 


146  days 


147  days 


166  days 


Killed 

or 
Died. 


Killed 


Killed 


Killed 


Killed 


Died. 


Killed 
very  ill 


Killed 


ItKsl'l.i  . 


No  sign  of  tuberculosis. 


No  tuberculosis. 


A  Peyer's  patcli  12  in.  from  the  pylorus  showed  ail  opaque  white  spol  ; 

a  similar  point  was  seen  in  the  mucous  membrane  of  the  colon. 

(NoT.B.  in  either.) 
Four  mesenteric  glands  were  enlarged;  two  were  caseous  through- 
out ;  two  showed  caseous  nodules. 
Left    submaxillary,    ileo-colic     and    portal    glands    were    caseou 

throughout. 
Lett   submental   and   right   cervical    showed    caseous   and    softened 

nodules. 
Two  colic  glands  and  the  left  cervical  contained  small  caseous  foci. 
The  spleen  was  enlarged  and  showed  from  six  to  eight  translucent 

nodules,  caseous  in  the  centre,  the  largest  3  mm.  in  diameter. 
In  the  liver  there  were  yellow  foci  sparsely  scattered  throughout 

the  substance. 
The  lungs  contained  three  grey  tubercles. 
The  bronchial  glands  were  enlarged  and  partly  caseous. 
Microscopical:  T.B.  in  spleen,  liver,  lung, submental  and  mesenteric 

glands. 

Intestines  normal. 

Cervical  and  two  left  submaxillary  glands  enlarged  and  caseous. 

Two  mesenteric  glands  in  the  posterior  part  of  the  mesentery  were 

enlarged  and  showed  small  caseous  nodules. 
Four  ileo-colic  glands  were  enlarged  and  caseous. 
Spleen,   slightly   enlarged,    contained   nine   caseating   nodules,    1    to 

2 '5  mm.  in  diameter. 
The  liver  showed  scattered  yellow  foci. 

The  portal  gland  was  enlarged  and  caseous  in  half  its  extent. 
The  right  bronchial  gland  was  enlarged    indurated    and  showed  a 

caseous  patch  in  the  centre. 
Lungs  were  normal. 
Microscopical :  T.B.  in  submaxillary  gland,  ileo  colic  gland,  and  (?)  in 

liver. 

Stomach    and   intestines    congested,    otherwise   normal.     Pharynx 

normal. 
Submental  and  submaxillary  glands  partly  caseous  and  softened. 
Cervical  glands  greatly  enlarged  caseous  throughout  and  softened. 
Mesenteric  glands  normal. 
Spleen,    enlarged,    showed  several  irregular  yellow  patches,  in  the 

centres  of  which  were  cavities  filled  with  brownish  ill-formed  pas. 
The   liver  contained   irregular  bile-stained   necrotic   patches,   some 

softened  in  the  centre. 
The  portal  gland  was  a  large  cyst  filled  with  brownish-yellow  pus. 
The  coeliac,  bronchial  and  ventral  mediastinal  glands  were  indurated 

and  caseating. 
The  lungs  showed  scattered  nodules  ranging  in  size  from  that  of  a 

shot  to  that  of  a  small  pea;    on  section  the  nodules  were  caseous 

and  softened  in  the  centre,  some  of  the  Larger  ones  being  empty 

cavities. 
Microscopical  :  T.B.  in  lung  nodule. 


Between  the  chin  and  the  sternum  there  was  a  series  of  twelve  glands, 

varying  in  size  from  a  large  pea  to  a  thrush's  egg  ;  all  were  caseous 

throughout  aud  softened. 
Peritoneal  sac  contained  several  cubic  centimetres  of  blood-stained 

fluid. 
The  omentum  was  drawn  up  and  studded  with  pin-head  sized  tubercles. 
Small  intestine  normal.     A  lymphoid  patch  in  the  caecum  was  en- 
larged caseous  and  ulcerated  ;     a  second  one  showed  a    caseous 

focus. 
One  mesenteric  gland  was  caseous  throughout  ;  two  others  showed 

caseous  foci. 
Duodenal,     ileo-colic,    pyloric,     lumbar,    ventral    mediastinal,    left 

axillary    and   right  inguinal  were  enlarged  and  almost   entirely 

caseous. 
The  portal,  bronchial  and  right  axillary  glands  were  caseous  through- 
out. 
Spleen,  greatly  enlarged,  contained  large  irregular  necrotic  patches 

and  small  isolated  nodules,  some  distinctly  gritty. 
Liver,  large  pale  and  fibroid,  showed  numerous  irregular  bile-stained 

necrotic  patches. 
Lungs  crowded  with  caseating  tubercles,  1  to  2  mm.  in  diameter  ; 

right  caudal  lobe  adherent  to  a  thickened  patch  on  the  pleura. 
The  right   kidney  showed   two   shot-sized   tubercles;    the   parietal 

pleura,  three. 
Microscopical :  T.B.  in  caecum  and  kidney. 

No  tubercu'osis. 
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Guinea-Pigs  Fed  fob  Several  Days  with  Milk  of  Cow  172 — continued. 


il-S 


1,139 


Initial 

Weight 

in 

Grammes. 


750 


Final 

Weight 

in 

Grammes. 


450 


Duration 

of 
Feeding. 


31  days 


Duration 

of 
Experi- 
ment. 


165  daya 


Killed 

or 
Died. 


Died 


Result. 


The  mucous  membrane  of  the  small  intestine  in  the  anterior  part 

.showed   an    ulcerated   caseous   nodule   6   mm.   in   diameter ;   two 

1 'oyer's  patches  near  this  showed  minute  whitish  foci. 
Two  lymphoid  patches  in  the  coecum  were  enlarged    caseous    and 

ulcerated  on  the  mucous  surface  ;  there  was  an  ulcerated  caseous 

nodule  in  the  first  part  of  the  colon. 
The  peritoneal  cavity  contained  a  small  quantity  of  slightly  opalescent 

Huid. 
The  mesenteric  glands  were  hugely  enlarged  and  fused  together ; 

they  consisted  of  translucent  fibroid  tissue  and  irregular  caseated 

patches  and  foci,  some  of  which  were  softened. 
The  submental,  cervical,  duodenal,  pyloric,  ileo-colic,  portal,  coeliac 

and  several  of  the  colic  glands  were  similarly  affected. 
Omentum   retracted  and  crowded  with   discrete  millet  seed  sized 

opaque  tubercles. 
The   lacteal    vessels  were    greatly    distended  tortuous  and  showed 

here  and  there  along  their  course  opaque  yellow  tubercles. 
>Spleen,  greatly  enlarged,  contained  numerous  groups  of  grey  tubercles, 

many  opaque  in  the  centre. 
The.   liver  showed  scattered  necrotic   foci    and  one  or  two  canary 

yellow  patches  ;  one  lobule  was  atrophied  pale  and  fibroid. 
The   lungs  were  beset  with   translucent  tubercles,  2  to  3  mm.  in 

diameter. 
Bronchial,   ventral  mediastinal,  and  lumbar  glands  were    enlarged 

indurated  and  partly  caseated. 
Microscopical  :  T.B.  in  an  intestinal  nodule. 
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GUINEA-PIGS    FED    FOR    SIX    DAYS    WITH    MILK    OF    COW    164. 


Zi. 


■  o 


1,157 


1,158 


Initial 
weight  in 
Grammes. 


•2(50 


220 


1,156 


350 


Final 
Weight  in 
Grammes. 


370 


170 


370 


Durat  ion 

of 
Feeding. 


6   days 


6   days 


6   days 


Duration 

,  of 

Experi- 
ment. 


70  days 


84  davs 


]  <  12  days 


Killed  or 
Died. 


Killed 


Died 


Died 


Result. 


The    small   intestine    .showed    seven    Battened   ulcerated    caseous 

nodules,  ranging  from  2  to  10  mm  in  diameter  ;  they   were   largest 

and  most  numerous  in  the  ileum. 
Three  lymphoid  patches  in  the  ooeeum  showed  caseous  foci, and  in  the 

first  part  of  the  colon  there  were  numerous  caseous  nodules  ovei 

which  the  mucous  membrane  was  ulcerated. 
The  mesenteric  glands  were  fused  together  into  a  mass    I  ]      j     I  and 

were  dense  and  caseous  throughout  ;    the  ileo-colic,  colic,  duodenal 

portal,   coeliac,  left    submental    and  left  bronchial    were   caseous 

throughout  and  softening. 
The  spleen   contained  four  caseating  nodules  ;  the  liver   numerous 

irregular  yellow  necrotic  patches  and  foci. 
The  left  anterior  lobe  of  the  lungs  contained  a  hard  caseous  nodu  li- 
the size  of  a  pea,  and  a  small    translucent  tubercle  ;  in  the    right 

caudal  lobe  there  was  one  tubercle. 
Right  bronchial  contained  a  small  caseous  nodule. 
Right  inguinal,  enlarged  and  caseating. 
Microscopical:  T.B.  in  right  inguinal,  ileo-colic  gland,  colon    and 

lung. 

Small  intestines  contained  seven  ulcerated  caseous  nodules  2  to  5  mm. 

in  diameter  ;  one  Peyer's  patch  in   the  small  intestine  and  all  the 

lymphoid  patches  in  the  coecum  showed  caseous  foci ;  in  the  upper 

part  of  the  colon  there   were  numerous   small  ulcerated  caseous 

nodules  and  one  large  ulcer,  1  cm.  in  diameter. 
Mesenteric    glands   greatly   enlarged,   fused    together  and    caseous 

throughout. 
The  ileo  colic,  portal,  coeliac,  sternal  and  left  submental  were  caseous 

throughout. 
Right   submaxillary,    cervical,    iliac,  lumbar  and   bronchial   partly 

caseous. 
The  liver  and  spleen  were  extensively  tuberculous. 
The  lungs  contained  about  a  dozen  caseating  tubercles,  1  to  3  mm. 

in  diameter. 
There  were  a  few  small  tubercles  in  the  omentum  and  several  on 

the  mesentery. 
Microscopical. — T.B.  in  cervical  and  bronchial  glands. 


Pharynx  normal.     One  Peyer's  patch  in  the  duodenum   showed  a 

yellow  focus   and   two   lymphoid    patches   in   the   coecum   were 

thickened,  one  being  yellow  and  caseous. 
Mesenteric,  ileo-colic   and  several  of  the  colic  glands   were  large, 

caseous  and  softened. 
Left  submental,  submaxillary,  cervical,  bronchial  and  portal  glands 

were  caseous  throughout,  the  latter  showing  calcareous  grains  n. 

the  cortex  ;    the  axillary  and    ventral  mediastinal   glands     were 

fibroid  and  extensively  caseated. 
The  spleen  showed  caseating  tubercles  and  a  large  patch  of  necrosis  ; 

the  liver  was  large  pale    and   fibroid  and   showed    bile  stained 

necrotic  patches. 
The  left  kidney  contained  a  minute  opaque  tubercle. 
Lungs  contained  numerous  tubercles  mostly  the  size  of  pin's  heads  ; 

in  the  right  lung  there  were  two  large  caseous  nodules. 
Microscopical  :  Numerous  T.B.  in  coecum  and  lung. 


77. 
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ABSTRACTS  OF  THE  POST-MORTEM  NOTES  OF  THIRTEEN  RABBITS 
FED  WITH   MILE  OF  COW  164. 


No.  of 
Rabbit. 

Initial 
Weight  ID 
Grammes. 

Date 

of 

Feeding. 

Number 

of 
Bacilli. 

Bacilli 

contained 

in. 

Method 

of 
Adminis- 
tration. 

Duration 

of 

Experiment 

Killed  or 
Died. 

Result. 

77 

260 

14,  vii.,  1904 

10,0U0 

0136  c.c. 

milk 

A'ith  pipette 

44  days 

Killed 

Intestines  and  mesenteric  glands 
normal. 

Right  caudal  lobe  consolidated 
and  caseating  almost  through - 
(  ut  ;  in  the  anterior  lobes  there 
were  numerous  caseating  mil- 
iary tubercles. 

The  left   caudal    lobe   contained 

several   caseating   masses,  but 

was  not  so  severely  affected  as 

the  right ;  in  the  left  cephalic 

lobe   there   were    a   few    grey 

miliary  tubercles. 

The  right   bronchial     gland    was 

enlarged    and    showed     small 

caseous  nodules  ;  the  left  case- 

ous foci. 

Roth  kidneys  contained  numerous 

grey  miliary  tubercles,  a  few  of 

which  were  slightly  opaque. 

In    the     liver     were     numerous 

psorosperm  nodules. 

Microscopical  :  T.R.  in  the  lungs 

71 

3,160 

14,  vii.,  1904 

10,000 

0  136  c.c. 
milk 

With  pipette 

44  days 

Killed 

Intestines  and  mesenteric  glands 
normal. 

The  left  lung  contained  half-a- 
dozen  firm  irregular  caseous 
nodules,  4  to  10  mm.  in  diameter. 

The  left  bronchial  gland  was  en- 
larged indurated  and  showed 
three  caseating  nodules. 

One  kidney  showed  a  grey  trans- 
lucent tubercle. 

The  liver  contained  numerous 
psorosperm  nod  tiles. 

Microscopical  :  T.  B.  in  lung  ; 
none  in  liver  or  kidney. 

93 

440 

27,  va.,  1904 

103,000 

2 "5  c.c. 
milk 

With 

stomach 
tube 

42  days 

Killed 

No  tuberculosis. 

75 

260 

14,  vii.,  1904 

100,000 

1-36  c.c. 
milk 

Mixed  with 
ordinary 

food 

44  days 

Killed 

No  tuberculosis. 

(59 

2,160 

14,  vii.,  1904 

100,000 

1-36  c.c. 

milk 

Mixed  with 

ordinary 

food 

44  days 

Killed 

No  tuberculosis. 

73 

250 

14,  vii.,  1904 

1,000,000 

136  c.c. 
milk 

Mixed  with 
ordinary 

food 

43  days 

Killed 

No  tuberculosis. 

67 

1,310 

14,  vii.,  1904 

1,000,000 

13-6  c.c. 

milk 

Mixed  with 

ordinary 
food 

43  days 

Killed 

Two  soft  caseous  foci  beneath  the 
mucous  membrane  of  the  upper 
part  of  the  small  intestine  (T.  B. 
found  in  both). 

Mesenteric  glands,  a  little  en- 
larged, were  studded  with  case- 
ous foci. 

No  tuberculosis  elsewhere. 

Two  psorosperm  nodules  on  sur- 
face of  liver. 

94 

500 

27,  vii.,  1904 

10,000 

"•3  c.c. 

With  pipette 

128  days 

Killed 

No  tuberculosis. 

72 

3,060 

14,  vii.,  1904 

10,000 

0  136  c.c. 

With  pipette 

128  days 

Killed 

No  tuberculosis. 

:<; 

260 

14,  vii.,  1904 

ioo,doo 

1-36  c.c. 

M  xed  with 

ordinary 

food 

.">l  days 

Killed 

The  mucous  membrane  of  the 
email  intestine  showed  several 
white  patches  similar  to  those 
seen  in  Goat  16. 

The  mesenteric  glands  were 
oedematous,  but  there  was  no 
sign  of  tubercle. 

Coccidiosis  of  liver. 

70 

1,080 

14,  vii.,  1904 

100,000 

1  -36  c  c. 

Mixed  with 

ordinary 

food 

54  days 

Killed 

No  tuberculosis. 

74 

280 

14,  vii.,  1904 

1,000,000 

L3-6  c.c. 

milk 

Mixed  with 

ordinary 

food 

128  days 

Killed 

No  tuberculosis. 

68 

2,260 

14,  vii.,  1904 

1,000,000 

13-6  c.c. 

milk 

Mixed  wilh 

ordinary 

food 

128  days 

Killed 

NO  tuberculosis. 
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RABBITS    FED    FOR    31     DAYS     WITH     MILK     OF    COW     r 


Number 

of 
Rabbit. 


89 


Initial 
Weight  in 
grammes. 


400 


Final 
Weight  in 
grammes. 


1,470 


91 


1,300 


1,720 


90 
9-2 


320 
1,140 


Duration 

of 
Feed  inn. 


31  days. 


Duration 

of  Ex- 
periment. 


70  days. 


31  .lays. 


1,940         31  days. 
1,570  31  days. 


10  days. 


Ill  days. 


Killed  or 
Died. 


Killed. 


Killed. 


Killed. 


Ill  days.        Killed. 


Result. 


( Jervical  glands  normal. 

Small  intestine:  A  yellow  spoi   was  seen  in  a  Peyef's  patch 

IS  inches  from  the  pylorus  (No.  T.H.). 
The  lymphoid  tissue  at  the  dilated  end  of  the  ileum  and  that 

in  the  appendix  showed  caseous  foci,  the  mucous  membrane 

over  some  of  which  was  ulcerated. 
In  the  wall  of  the  coecum  there  was  a  group  of  six  caseating 

nodules,  ulcerated  on  the  mucous  surface. 
Two  mesenteric  glands  in  the  posterior  part  of  the  mesentery 

were  a  little  enlarged  and  showed  fairly  numerous  patches 

and  foci  of  caseation. 
The  omentum  showed  numerous  miliary  tubercles. 
The  liver  showed  several  psorosperm  nodules. 
In  the  left  kidney  there  were   three  minute  grey  tubercles. 
The  lungs  showed  sparsely  scattered  opaque  miliary  tuberch 
The  right  bronchial  gland  and    a  peri-bronchial  gland  were 

enlarged  and  contained  caseous  nodules  and  foci. 
Left  bronchial  normal. 

Microscopical  :  T.B.  in  ileum,  mesenteric  gland  and  peri- 
bronchial gland. 

There  were  three  caseous  foci  in  the  dilated  end  of  the  ileum. 

One  mesenteric  gland  contained  a  minute  yellow  gritty  focus. 

The  liver  showed  numerous  pearly  white  tubercles  (?  psoros- 
perm) (No.  T.B.). 

Both  kidneys  contained  numerous  nodules,  J.  to  3  or  4  mm. 
in  diameter  ;  the  larger  ones  extended  into  the  cortex  in  a 
wedge-shaped  manner  and  were  caseous  in  the  centre  ;  the 
small  ones  were  spherical  and  translucent  or  slightly  opaque 
in  the  centre. 

Lungs  :  The  ventral  portions  of  the  anterior  lobes  showed 
recent  adhesions  ;  both  cephalic  lobes  were  consolidated 
and  entirely  caseated  ;  part  of  the  left  caudal  lobe  Mas 
in  a  similar  condition,  the  rest  of  the  lobe  being  studded 
with  spherical  opaque  tubercles;  the  right  middle  and 
caudal  lobes  contained  numerous  miliary  tubercles  and  a 
few  large  caseous  nodules. 

Bronchial  glands  enlarged,  showed  irregular  caseated  patches. 

There  were  a  few  pearly  tubercles  in  the  omentum. 

Microscopical  :  T.B.  in  mesenteric  gland,  kidney,  lung  and 
ileum. 

No  tuberculosis. 


Three  Peyer's  patches  in  the  ileum  showed  ulcerated  caseous 
nodules;  the  lymphoid  tissue  at  the  termination  of  the 
ileum  was  studded  with  caseous  foci ;  the  mucous 
membrane  of  the  vermiform  appendix  showed  an  irregular 
caseous  ulcer. 

The  mesenteric  glands  were  not  enlarged  ;  they  showed 
about  half  a  dozen  caseating  tubercles. 

There  were  three  minute  tubercles  on  the  surface  of  the  spleen 
and  one  in  the  substance;  the  liver  showed  a  few  small 
tubercles. 

Each  kidney  showed  very  numerous  nodules  in  the  cortex. 

The  lungs  were  packed  almost  as  closely  as  possible  with  con- 
fluent caseating  nodules  ;  the  cephalic  lobes  sank  in  water. 

The  thoracic  glands  were  caseous  throughout.  Other  lymphatic 
glands  showed  caseous  tubercles.  There  was  one  tubercle 
in  the  omentum. 

Microscopical:  T.B.  in  mesenteric  gland,  spleen,  and  liver, 
none  in  lower  end  of  ileum. 
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Number 
of 

Rahhit. 


97 

115 


Initial 
Weight  in 
grammes. 


610 
720 


Final 
Weight  in 
grammes. 


1,350 


96 


720 


Duration 

of 
Feeding. 


(i  days. 


G  i lav: 


Duration 
of  Ex- 
periment 


I!  days. 


71*  days. 


1,170 


6  days, 


95  days. 


Killed  or 
Died. 


Died. 


Killed. 


Died. 


Result. 


No  Tuberculosis. 


The  left  submaxillary  gland  showed  more  than  half  its  cortex 
caseous. 

Two  l'eyer's  patches  were  enlarged,  extensively  caseated  and 
ulcerated  ;  in  the  mucous  membrane  in  their  neighbour- 
hood there  were  several  small  ulcerated  nodules  ;  two  other 
Pcyer's  patches  contained  ulcerated  nodules,  in  one  there 
was  a  group  of  three. 

A  lymphoid  patch  in  the  colon  showed  opaque  foci ;  one  of 
the  sacculi  of  the  large  intestine  showed  a  caseous  ulcer 
1  cm.  in  diameter  ;  there  were  2  or  3  caseous  foci  in  the 
appendix. 

The  mesenteric  glands  were  enlarged  indurated  and  showed 
caseous  nodules  ;  two  or  three  colic  glands  were  caseous 
throughout. 

The  omentum  was  thickened  along  its  free  margin  and  was 
everywhere  covered  with  pearly  tubercles  :  there  were  a  few 
tubercles  on  the  small  omentum,  mesentery  and  serous 
surface  of  the  large  intestine. 

The  spleen  contained  one  yellow  point  ;  the  liver  one  small 
tubercle. 

There  were  numerous  grey  miliary  tubercles  in  each  kidney. 

The  lungs  were  packed  with  opaque  miliary  tubercles  ;  the 
bronchial  glands  contained  caseous  foci ;  the  tendon  of  the 
diaphragm  was  studded  with  miliary  tubercles. 

Microscopical  :  T.B.  in  ileum,  liver  and  lung. 


Two  l'eyer's  patches  in  the  ileum  were  thickened  caseous  and 

irregularly  ulcerated  ;  one  about  the  middle  of  the  intestine 

was  studded  with  pindiead  sized  tubercles. 
Large  intestine  normal. 
Two  mesenteric  glands  contained  caseating  masses  distinctly 

gritty  around  the  margins. 
Spleen  showed  one  translucent  tubercle  on  the  surface  and 

three  yellow  tubercles  in  the  pulp. 
There  were  a  few  (?)  tubercles  in  the  liver. 
Both  kidneys  contained  numerous  caseating  nodules. 
Lungs  were  heavy  and  closely  beset   with   caseating  masses 

which  practically  entirely  replaced  the  lung  tissue. 
The  bronchial  and  ventral  mediastinal  glands  were  enlarged 

caseous  and  gritty. 
There  were  a  few  tubercles   on  the    pleura,  meso-colon  and 

omentum. 
The  inguinal,  axillary,  left  submaxillary,  gastric,  and  portal 

glands  contained  small  caseous  nodules. 
Microscopical  :  T.B.  in  mesenteric  gland,  spleen  and  lung. 
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THIRD    SERIES    OF    SPECIAL    FEEDING    EXPERIMENTS. 


This  series  of  animals  was  fed  with  culture  derived 
from  the  original  material  of  Virus  B.IX. 

The  series  comprises  three  rhesus  monkeys,  two  man- 
drill baboons,  two  mangabey  monkeys,  two  lemurs,  two 
calves,  two  goats,  five  pigs,  six  dogs,  five  cats,  four  mon- 
gooses, five  rabbits  and  twelve  guinea-pigs. 

The  dose  in  each  case  was  l'O  mg.  with  the  exception 
of  one  young  pig  and  two  guinea-pigs  which  were  given 
0-1  mg. 

The  animals  were  fed  in  batches  since  it  was  undesirable 
to  feed  the  whole  series  in  one  day  ;  the  total  age  of  the 
culture  varied  therefore  in  different  cases  (from  the  15th 
to  the  28th  generation)  ;  the  subculture  used  was, 
however,  three  weeks  old  in  each  case. 

The  monkeys  and  baboons  were  all  young  animals  ; 
the  goats,  pigs,  dogs,  and  cats  were  composed  of 
young  and  adult ;   the  rest  were  adult  animals. 

The  duration  of  the  experiments  varied  from  28  to 
121  days  ;  in  many  of  the  species  in  which  there  were 
two  animals  of  the  same  age  one  was  killed  a  short  time 
after  feeding  (about  seven  weeks)  whilst  the  other  was 
allowed  to  live  a  longer  period. 

MONKEYS. 

The  rhesus  monkeys,  mangabey  monkeys,  mandrill 
baboons  and  lemurs  were  fed  with  the  object  of  ascertain- 
ing whether  different  species  of  monkeys  varied  in  suscepti- 
bility. 

One  of  the  rhesus  monkeys  (No.  108)  died  in  33  days 
of  ulcerative  colitis.  It  showed  some  early  lesions  in 
the  intestines,  mesenteric,  submaxillary  and  cervical 
glands,  a  small  caseous  nodule  in  the  lung  and  a  minute 
grey  point  in  a  bronchial  gland. 

Another  rhesus  monkey  died  in  64  days  of  general 
tuberculosis,  the  tonsils  and  intestines,  the  glands  in 
connection  with  the  alimentary  tract,  and  all  the  organs 
being  affected  ;  the  lungs  contained  a  few  miliary  tubercles 
and  there  was  no  obvious  disease  in  the  bronchial  glands. 

The  third  rhesus  was  killed  in  a  dying  condition,  80  days 
after  inoculation,  and  showed  general  tuberculosis  of  a 
more  severe  type  than  in  the  latter  ;  the  tonsils  and  neck 
gland  were,  however,  not  affected.  In  this  case  caseous 
nodules  were  found  in  the  cortex  of  the  brain  ;  this  is 
the  only  instance  in  animals  that  have  been  fed  with 
tuberculous  material  in  which  there  has  been  inter- 
cranial  tuberculosis. 

One  mandrill  was  killed  49  days  after  feeding  and 
showed  tuberculosis  of  one  tonsil,  several  submucous 
caseous  nodules,  some  ulcerated,  in  the  stomach,  four 
tuberculous  ulcers  in  the  small  intestine,  enlargement 
caseation  and  softening  of  most  of  the  lymphatic  glands 
along  the  alimentary  tract,  two  soft  caseous  nodules  in 
the  spleen,  two  or  three  minute  foci  on  the  surface  of 
the  liver,  and  a  doubtful  tubercle  in  one  kidney  and  one 
caseous  nodule  in  the  lungs. 

The  other  mandrill  died  of  general  tuberculosis  in 
73  days  ;  both  tonsils  were  caseous  and  there  were  seven 
ulcers  in  the  small  intestine  ;  the  pharyngeal,  cervical 
and  mesenteric  glands  were  very  large  and  extensively 
caseated  ;  the  *n'een  contained  caseous  nodules  and 
small  tubercles  ;  there  were  miliary  tubercles  in  the  liver, 
kidneys  and  lungs  ;  one  lobe  of  the  lung  was  in  a  condi- 
tion of  caseous  pneumonia  and  another  contained  a 
•cavity  ;  the  bronchial  glands  were  enlarged  and  caseating. 
One  of  the  mangabeys  was  killed  in  47  days  and  showed 
ulceration  of  the  small  intestine,  caseation  and  softening 
of  the  mesenteric  glands  and  of  one  colic  gland,  a  yellow 
point  in  the  spleen,  several  small  tubercles  in  the  liver, 
a  grey  point  in  one  kidney,  a  large  caseous  nodule  in  the 
right  upper  lobe  of  the  lung  and  enlargement  and  casea- 
tion of  the  right  bronchial  glands. 

The  other  mangabey  died  in  84  days  of  tuberculosis 
generalised  in  all  the  organs  and  all  the  abdominal  and 
thoracic  lymphatic  glands  were  enlarged  and  caseous  ; 
there  were  five  ulcers  in  the  small  intestine,  well-marked 
tuberculous  lymphangitis  of  the  mesentery  and  slight 
tuberculosis  of  the  omentum  and  pleura. 


One  lemur  was  killed  46  days  after  feeding;  the 
post-mortem  examination  showed  sixteen  ulcers  in  the 
small  intestine  and  several  punched  out  ulcers  in  tin- 
large  intestine,  enlargement  and  suppuration  of  the 
glands  in  the  neck,  the  mesenteric,  ileo-colic  and  colic 
glands,  24  to  30  yellow  tubercles  in  the  spleen,  some 
minute  greyish  white  tubercles  in  the  liver,  a  few  doubtful 
foci  in  the  kidneys,  four  caseous  nodules  in  the  lungs  and 
softened  caseous  nodules  in  the  bronchial  glands. 

The  other  lemur  died  in  79  days  ;  in  the  small  intes- 
tine eight  Peyer's  patches  contained  discrete  yd  low- 
tubercles  without  ulceration  ;  the  neck  glands,  the 
thoracic  and  abdominal  lymphatic  glands  were  caseous 
and  softened  ;  the  lungs  contained  numerous  nodules 
ranging  from  a  millet  seed  to  a  pea  ;  in  the  centre  of  the 
right  middle  lobe  there  was  a  mass  of  aggregated  nodules, 
the  rest  of  the  lobe  being  collapsed  and  airless  ;  there 
were  numerous  caseous  nodules  in  the  spleen,  numerous 
minute  grey  foci  in  the  liver  and  a  few  doubtful  points 
in  the  kidneys. 

The  experiments  with  monkeys  show  that  the  different 
species  are  very  susceptible  to  tuberculosis. 

All  the  animals  developed  general  tuberculosis  which 
in  those  that  were  allowed  to  live  beyond  seven  weeks 
led  to  the  death  of  the  animal  in  periods  varying  from  73 
to  84  days. 

There  was  no  difference  in  the  results  sufficiently  well 
marked  to  enable  one  to  say  definitely  that  any  one  of 
the  species  was  more,  or  less,  susceptible  than  any  other. 

CALVES. 

Two  calves  were  fed  ;  one  was  killed  50  days  after, 
the   other   140   days   after   the   experiment   began. 

The  former  showed  a  few  yellow  foci  in  the  tonsils,  slight 
tuberculosis  of  the  pharyngeal,  mesenteric  and  ileo-colic 
glands    and   two   calcareous  foci  in  a  mediastinal   gland. 

In  the  latter  the  glands  in  the  neck  underwent  great 
enlargement,  and  during  life  caused  obstruction  to 
respiration  and  deglutition.  On  post-mortem  examina- 
tion the  animal  was  found  to  have  general  tuberculosis  ; 
the  tonsils  were  enlarged  and  tuberculous  ;  there  were 
numerous  large  submucous  caseating  nodules  in  the 
stomach  and  extensive  ulceration  of  the  small  intestine. 

The  pharyngeal,  cervical,  gastric,  mesenteric,  ileo- 
colic, and  coeliac  glands  were  enlarged,  dense  and  caseo- 
calcareous  and  in  some  cases  softened.  The  spleen  con- 
tained two  yellow  calcareous  tubercles,  the  liver  half  a 
dozen  nodules  up  to  a  pea  in  size,  and  the  kidney  three 
grey  tubercles.  In  the  lungs  were  moderately  numerous 
dark  red  angular  patches  ranging  up  to  5  millimetres  or 
more  in  diameter  ;  some  of  these  contained  caseous  foci 
or  small  gritty  tubercles  ;  others  were  homogeneous  ; 
besides  these  there  were  three  or  four  firm  yellow  caseous 
gritty  nodules  ranging  in  size  from  a  pea  to  a  French  bean. 

The  bronchial  and  mediastinal  glands  were  enlarged, 
dense,  and  caseating,  and  there  was  slight  tuberculosis  of 
the  pleura  and  peritoneum. 

The  tuberculosis  in  the  latter  calf  appeared  to  be 
slowly  progressing. 

PIGS. 

Four  pigs,  two  14  weeks  old,  and  two  2  years  old,  were 
fed  with  l-0  mg.  of  culture  each  and  one  young  pig 
(15  weeks)  with  0-l  mg. 

One  of  the  young  pigs  and  one  of  the  old  ones  were 
killed  48  days  after  inoculation. 

The  young  pig  on  post-mortem  examination  showed 
tuberculous  lesions  in  the  tonsils,  intestines,  sub- 
maxillary, mesenteric  and  colic  glands  and  miliary  tuber- 
culosis of  the  lungs,  spleen  and  liver. 

In  the  corresponding  adult  pig  there  were  some  minute 
ulcers  in  the  intestines,  no  disease  in  the  neck  glands, 
extensive  tuberculosis  of  the  mesenteric  and  ileo-colic 
glands,  a  few  miliary  tubercles  in  the  liver  and  some 
doubtful  tubercles  in  the  lungs. 

The  other  two  pigs  fed  with  1  mg.  were  killed  in  112 
and  113  days  respectively  ;  on  post-mortem  examination 
the  young  pig,  No.  116,  showed  general  progressive  tuber- 
culosis ;     the  adult  pig  was  much  less  severely  affected 
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and  the  tuberculosis  was  in  a  retrogressive  condition  ; 
of  the  internal  organs  only  the  liver  contained  a  few 
tubercles. 

The  young  pig.  fed  with  0-l  mg.  was  killed  in  11.'? 
days  ;  the  post-mortem  examination  revealed  general 
tuberculosis,  if  anything  of  a  more  severe  type  than  in 
Pig  1  l(i  :  no  lesions  were  found  in  the  tonsils  or  intestines. 

The  experiments  show  that  the  adult  pig  is  much 
more  resistant  to  tuberculosis  induced  by  feeding  than 
is  the  young  pig;  in  the  latter  the  disease  rapidly 
becomes  generalised  and  is  progressive  in  character  : 
in  the  former  the  disease  is  more  limited  in  its  spread 
and  tends  to  retrogress. 

The  smaller  effect  in  the  adult  pig  appears  to  be  due 
to  greater  resistance  of  the  tissues  and  not  to  lessened 
absorption  of  bacilli,  for  in  both  the  adult  pigs  the  lym- 
phatic glands  draining  the  alimentary  canal  were  more 
extensively  diseased  than  they  were  in  the  young  pigs. 
It  is  also  to  be  noted  that  the  young  pig  fed  with  0*1 
mg.  was  more  severely  affected  than  either  of  the  adult 
pigs  fed  with  1*0  mg.  ;  this  clearly  indicates  that  the 
greater  effect  in  the  young  animals  fed  with  1*0  mg. 
was  due  to  greater  susceptibility  and  not  to  relatively 
larger  doses. 

GOATS. 

Two  goats,  one  young  and  one  adult,  were  fed,  each  with 
1*0  mg.  of  culture,  and  killed  114  and  115  days  later  re- 
spectively. The  adult  goat  was  the  mother  of  the  young 
one.  In  neither  was  there  any  disturbance  of  health 
during   the   experiment. 

On  post-mortem  examination  the  adult  goat  showed 
enlargement,  caseation  and  softening  of  the  sub- 
maxillary and  retro-pharyngeal  glands  and  of  one 
cervical  and  one  dorsal  mediastinal  gland,  one  tubercle 
in  a  mesenteric  gland,  three  small  tubercles  in  a 
duodenal  gland,  a  few  small  caseous  nodules  in  the  parotid 
glands  and  an  ileo-colic  gland,  and  three  small  tubercles  in 
a  portal  gland  ;  there  was  no  sign  of  tuberculosis  in  any  of 
the  organs. 

In  the  young  goat  there  were  some  shallow  ulcers  in  the 
terminal  part  of  the  small  intestine,  discrete  calcareo- 
caseous  nodules  in  the  submaxillary  and  retro-pharyngeal 
glands,  and  complete  caseation  of  one  small  cervical  gland; 
a  precardiac  gland,  four  mesenteric  glands,  two  ileo-colic 
and  one  colic  gland  contained  each  one  small  tubercle.  In 
the  lung  there  was  a  large  softened  nodule,  an  emulsion 
from    which    rendered    a    guinea-pig  tuberculous. 

The  disease  in  both  goats  was  limited  in  extent  and 
appeared  to  be  arrested.  Goats  are  apparently  less 
susceptible  than  pigs  to  tuberculosis  by  feeding. 

DOGS. 

Six  dogs,  three  young  and  thiee  adult,  were  fed  each 
with  1*0  mg.  of  culture. 

One  of  the  young  animals  was  only  two  days  old 
when  the  expeiiment  began  ;  it  died  of  helminthiasis 
71  days  later,  and  only  slight  tuberculosis  of  the 
pharyngeal  glands  was  found. 

Another  young  dog,  killed  49  days  after  feeding, 
showed  tuberculosis  of  the  tonsils  and  intestines,  the 
pharyngeal,  mesenteric,  ileo-colic  and  bronchial  glands, 
and  two  caseous  tubercles  in  the  lungs. 

In  the  third  young  animal,  killed  112  days  after  the 
experiment  began,  the  tuberculosis  was  retrogressive  and 
limited  to  the  pharyngeal,  mesenteric  and  ileo-colic  glands. 

Two  of  the  adult  animals,  aged  about  one  year,  were 
killed  in  49  and  110  days,  and  were  found  to  be  free  from 
tuberculosis. 

The  third  adult  animal,  No.  .r>0,  older  than  cither 
of  the  last  two,  was  killed  after  1  11  days  ;  on  post-mortem 
examination  one  anterior  lobe  of  the  lung  was  partly  con- 
solidated and  contained  a  small  cavity,  and  I  here  was  no 
disease  of  the  alimentary  tract  or  glands  in  connection 
with  it. 

From  the  pus  in  the  cavity  and  from  the  consolidated 
lung  tissue  a  culture  was  isolated,  in  both  cases  through 
the  guinea-pig,  which  differed  in  cultural  characters  and 
pathogenic  effects  from  the  bacillus  experimentally  in- 
troduced—differed in  being  more  easy  growing  and  less 
virulent . 

The  experiments  show  that  the  dog  is  with  difficulty 
infected    by   feeding   and    that   adult    animals    are     more 

resistant  than  young  ones.     In  only  one  of  the  puppies 

wen-  lesions  found  in  the  internal  organs  and  these  wen- 
very  limited  in  extent. 


CATS. 

Five  cats,  three  young  and  two  adult,  were  fed  each  with 
1*0  mg.  of  culture.  They  were  killed  in  periods  varying 
from  47  to  121  days. 

In  the  two  adult  cats  the  disease  was  limited  to  the 
mesenteric  glands, and  no  lesions  were  found  in  the  mucous 
membrane  along  the  alimentary  tract. 

The  three  kittens  were  more  severely  affected.  In  one 
case  there  were  minute  ulcers  in  the  small  intestine,  and  in 
all  three  the  pharyngeal  mesenteric  and  ileo-colic  glands' 
were  tuberculous. 

The  lungs  were  affected  in  every  case  ;  in  two  they 
contained  miliary  tubercles-  and  there  was  no  disease  of 
the  bronchial  glands  ;  in  the  third,  killed  47  days  after  it 
was  fed,  one  lobe  contained  a  large  caseous  nodule  and  the 
adjacent  bronchial  glands  were  enlarged  and  caseous. 

The  spleen  in  one  instance  showed  some  doubtful  areas, 
and  in  another  the  Malpigbian  bodies  were  enlarged  (T.B. 
found). 

These  experiments  show  that  kittens  are  more  readily 
infected  with  tuberculosis  by  feeding  than  are  cats,  the 
infection  spreading  from  the  glands  of  the  alimentary 
tract  first  to  the  lungs  ;  in  cats  there  is  a  greater  tendency 
to  limitation  and  arrest  of  the  disease. 

GUINEA-PIGS. 

Twelve  guinea-pigs  were  fed,  twro  with  0'1  mg.  and 
ten  with  1  ■  0  mg. 

The  two  fed  with  0"  1  mg.  were  killed  49  and  121  days 
later  respectively.  The  others  died  in  periods  varying 
from  28  to  64  days.  Many  of  the  latter  died  prematurely 
before  the  disease  had  time  fully  to  develop. 

All  the  guinea-pigs  showed  tuberculous  lesions, 
generalised  in  all  the  organs  except  in  two  cases  ;  in 
one  of  these  the  disease  had  not  extended  beyond  the 
mesenteric  glands  ;  in  the  other  a  bronchial  gland  was 
affected  as  well  as  the  intestines  and  mesenteric  glands. 

In  ten  of  the  animals  there  were  lesions  in  the  small 
intestines  ;    in  the  other  two  no  lesions  were  found. 

The  mesenteric  glands  were  affected  in  every  case,  the 
ileo-colic  in  eight,  the  colic  in  two  and  the  glands  in  the 
neck  in  seven. 

RABBITS. 

Six  rabbits  were  fed  each  with  1*0  mg.  of  culture  ; 
one  died  in  three  days ;  the  others  were  killed  in 
periods  varying  from  48  to  121  days. 

Of  the  latter,  one  was  killed  when  ill,  81  days  later, 
and  was  found  to  have  general  tuberculosis,  the  lungs 
being  the  most  severely  affected  ;  two  were  killed  in 
48  and  55  days  respectively  and  showed  a  moderate 
degree  of  tuberculosis  ;  another  killed  111  days  after 
feeding  was  very  slightly  affected,  one  mesenteric  gland 
containing  a  focus  of  caseo-pus  and  the  lungs  a  few 
small  tubercles  only;  the  fifth  rabbit,  killed  in  121 
days,  was  perfectly  healthy. 

These  results  illustrate  the  irregular  effect  of  inocula- 
tion by  feeding,  and  show  that  with  a  given  dose  varying 
numbers  of  bacilli  may  be  absorbed  from  the  alimentary 
canal  by  different  animals  of  the  same  species. 

Infection  by  the  alimentary  tract  appears  to  be 
effected  with  less  certainty  in  rabbits  than  in  guinea- 
pigs,  probably  because  tubercle  bacilli  are  absorbed,, 
as  a  rule,  less  readily  in  the  rabbit.  It  would  be  in- 
correct, however,  to  infer  on  this  account  that  the  rabbit 
is  more  resistant  to  tuberculosis  than  the  guinea-pig, 
for,  when  inoculated  into  the  tissues  even  in  very  small 
doses,  bovine  tubercle  bacilli  are  capable  of  setting  up 
general  progressive  tuberculosis  equally  in  both  species 
of  animals. 

MONGOOSES. 

The  four  mongooses  all  died  in  periods  varying  from 
21  to  59  days,  three  of  hemorrhage  from  gastric  ulcers, 
the  fourth  from  peritonitis  following  a  perforated 
duodenal  ulcer. 

In  two  of  the  animals  there  was  no  sign  of  tuberculosis. 

In  a  third,  one  submaxillary  gland  was  caseous  and  there 
was  no  disease  of  the  abdominal  organs  or  lymphatic 
glands;  the  lungs  contained  one  caseating  nodule,  and 
the  bronchia]  glands  on  the  same  side  were  advanced  in 
caseat  ion. 

The  fourth  mongoose  showed  tuberculosis  of  the 
submaxillary  glands,  one  pharyngeal  gland,  the  mesenteric 
glands,  one  ileocolic  gland,  and  the  spleen,  liver  and 
lungs. 
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COURSE   OF  INFECTION. 

The  experiments  show  clearly  that  tubercle  bacilli 
can  pass  through  the  mucous  membrane  of  the  alimentary 
tract  without  setting  up  tuberculosis  at  the  site  of  entry. 
In  twenty-three  instances  there  were  lesions  in  the 
glands  of  the  neck,  and  no  disease  of  the  tonsils  or 
pharyngeal  mucous  membrane,  and  in  eleven  instances 
the  mesenteric  glands  were  affected,  and  no  lesions  were 
found  in  the  intestinal  mucous  membrane. 

The  occurrence  of  single  caseous  nodules,  some  of 
large  size,  in  the  lungs  of  the  animals  killed  a  short  time 
after  feeding,  makes  it  reasonable  to  conclude  that  not 
all  the  bacilli  which  passed  through  the  alimentary 
mucous  membrane  into  the  nearest  lymphatic  glands 
were  detained  there,  but  that  some  were  carried  onwards 
in  the  efferent  lymph  stream  (or  possibly  by  the  blood 
stream)  to  be  arrested  in  the  lungs. 


This  direct  infection  of  the  lungs  within  a  short,  pi  i  iori 
of  the  ingestion  of  tubercle  bacilli  has  been  demonstrated 
to  take  place  in  the  case  of  puppies,  and  it  is  at  least 
possible  that  the  tuberculosis  of  the  lungs  in  i>o^  50 
was    produced    in    this    way. 

If  this  be  the  true  explanation  of  the  result  in  Dog  60, 
and  the  apparent  age  of  the  lesion  was  not  inconsistent 
with  it,  it  of  necessity  follows,  since  the  bacillus  recovered 
from  the  lung  differs  in  its  properties  from  that  ex- 
perimentally introduced,  that  the  dog  is  able  to  modify 
the  bovine  tubercle  bacillus. 

The  examination  of  animals  a  short  time  after  the 
ingestion  of  tubercle  bacilli  has  clearly  shown  that  the 
broiiehial  glands  generally  become  affected  secondarily 
from  the  lungs  ;  in  only  two  cases,  Guinea-pigs  1562  and 
1567,  were  the  bronchial  glands  tuberculous  without 
evident  disease  of  the  lungs. 
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DETAILED    DESCRIPTION    OF    EXPERIMENTS. 


RHESUS  MONKEY  108.     (Young.) 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
ai  Dose.— 1*0  milligramme. 
Date.— June  2nd,  1905. 
Killed.— In  a  dying  condition  on  July  5th,  1905,  33  days  after  the  experiment  began. 


Clinical  History. 
A  fortnight  after  the  experiment  began  diarrhoea  set 
in,  the  motions  being  mixed  with  mucus  (no  T.B.  found) ; 
-the  diarrhoea  continued  and  the  animal  began  to    lose 


flesh  and  strength.      On  July  5th,   1905,  he  was  found 
in  a  dying  condition  and  was  therefore  chloroformed 

The  post-mortem  examination  showed  that  the  illness 
was  due  to  ulcerative  colitis. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Tonsils,  Ton/jue  and  Pltarynx. — Normal. 

Submaxillary  Glands. — One  of  the  right  submaxillary 
glands  showed  a  minute  greyish  white  focus  ;  the  left 
was  normal. 

Retropharyngeal  Glands.  —Normal. 

Cervical  Glands. — One  of  the  glands  on  the  right  side 
behind  the  clavicle  contained  a  minute  greyish  white 
focus  ;  other  glands  on  the  right  side  and  all  those  on 
the  left  were  normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 
Stomach.  — Normal. 
"  v  Small  Intestine. — A  Peyer's  patch  about  the  middle 
of  the  small  intestine  showed  an  opaque  yellow 
focus  measuring  about  1*6  mm.  in  superficial  area  ; 
this  could  just  be  felt  between  the  finger  and  thumb  ; 
a  few  inches  further  along  two  similar  but  rather 
smaller  foci  were  seen  ;  one  of  these  was  situated 
in  a  Peyer's  patch  ;  the  other  under  the  mucous  mem- 
brane ;  these  foci  were  not  ulcerated.  A  Peyer's 
patch  about  the  beginning  of  the  ileum  showed  three 
minute  ulcers  with  slightly  congested  edges  ;  the 
ulcers  were  situated  in  the  centres  of  opaque  yellow 
foci  in  the  submucous  lymphoid  tissue,  which  did 
not  measure  more  than  1  mm.  in  diameter.  The 
rest  of  the  small  intestine  was  normal. 

Large  Intestine. — In  the  upper  part  on  the  summits 
■  of  the  valvulae  conniventes  were  several  congested 


erosions ;    about  the  middle  there  was  a  length  of 
intestine  (2-3  inches)  that   was  devoid  of  mucous 
membrane,  except  for  a  few  small  congested  islands, 
being  smooth  and  fibrous  looking. 
Gastric  Glands. — Normal. 

Mesenteric  Glands. — Two  in  the  middle  of  the 
mesentery  not  apparently  enlarged  had  a  patchy 
greyish  white  appearance  in  the  cortex  (?  very  early 
caseation)  ;  other  glands  were  normal  to  the  naked 
eye. 

Colic  Glands. — Enlarged  and  cedematous,  otherwise 
normal. 

Spleen  -\ 

Liver 

Kidneys 

Suprarenal  Bodies  j 

Portal,  Iliac,  Lumbar,  Inguinal  and  Axillary  Glands. — 
Normal. 

Thorax : 

Heart.  — Normal. 

Pleura.  — Normal. 

Lungs. — Expanded,  pinkish  and  crepitant  through- 
out ;  in  the  midst  of  the  left  caudal  lobe  there  was  a 
firm  opaque-greyish  white  nodule  2  to  2'5  mm. 
in  diameter. 

The  left  praetracheo-bronchial  gland  showed  a  minute 
greyish  focus  ;  other  bronchial  glands  were  normal 


r  Normal. 
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Microscopical     Era  m  inat  ion. 

Small  Intestine. — Numerous  T.B. 
Mesenteric  Gland. — Very  numerous  T.B. 
Riqht   Submaxillary    \  „  m  n 

Right   Deep   Cervical  J  Numerous  T.B. 


One  of  the  Tonsils.—  Four  T.B. 
Colic  Gland.— No  T.B. 

Lung     Nodule. —  Extremely     numerous     T.B.,     many 
very  beaded. 

Left  Bronchial. — Numerous  T.B.,  some  beaded. 


RHESUS  MONKEY  110.     (Young) 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — l'O  milligramme. 

Date.— July  10th,  1905. 

Killed-— In  a  dying  condition,  on  September  28th,  1905,  80  days  after  the  experiment  began 


Clinical  History. 


strength    and  during  the  last  few  weeks  of  life  was  very 

weak  and  emaciated. 

The  monkey  became  ill  towards  the  end  of  August  ;  Tuberculin    Test.— September    22nd,     1905.     Seventy - 

the  first  signs  of  illness  noticed  were  "  staring  coat  "  and  a       four  days  after  the  experiment  began.     Doubtful.     Tern- 
subdued  manner  ;  he  then  gradually  lost  appetite  and       perature  high  before  the  test. 


Temperature. 


TUBCRCULIN 
SEPTEMBER 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin ;  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM  EXAMINATION. 

Body. — Very   emaciated. 
Tongue,  Tonsils,  and  Pharynx. — Normal. 
Submaxillary,  Retro- Pharyngeal  and  Cervical  Glands. — 
Normal. 

Abdomen : 

The  Omentum  showed  two  pin-head  sized  yellow 
tubercles. 

Stomach. — The  mucous  membrane  showed  a  small 
ulcer  with  raised  margins  and  slightly  thickened 
base  which  was  not  caseous. 

Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  showed  ten  typical  tuberculous  ulcers, 
widely  distributed,  the  first  situated  about  12  inches 
from  the  pylorus ;  the  ulcers,  with  the  exception  of 
two  near  the  ileo-coecal  valve  which  were  very 
small,  were  transverse  and  ranged  in  size  from  about 
5  mm.  in  length  up  to  10  x  4  mm.  in  area  ;  they  had 
raised  thickened  margins,  irregular  caseo-necrotic 
floors,  in  one  case  haomorrhagic,  and  thick  caseous 
bases ;  the  majority  of  the  ulcers  showed  on  the 
serous  surface  well-marked  subperitoneal  tubercles 
which  in  the  case  of  one  of  the  larger  ulcers  com- 
pletely encircled  the  gut ;  in  the  latter  case  caseous 
tubercles  were  seen  also  between  the  mucous  and 
muscular  coats. 

The  mesentery  attached  to  the  upper  part  of  the 
ileum,  in  which  the  larger  ulcere  wore,  situated,  showed 
3ome  thickened  nodular  caseous  Lymphatic  vessels 
extending  a  short  distance  from  the  bowel.  In  other 
parts  of  the  mesentery  were  scattered  caseous  nodules 
(six  counted),  the  largest  2  mm.  in  diameter. 

In  the  large  intestine  wrere  two  small  submucous 
caseous  nodules  with  oo  ulceration. 

Mesenteric  Glands. — The  mesenteric  glands  Were 
greatly  enlarged  and  fused  together  to  form  a 
nodular    fluctuating   mass,    the  size   of   a   ben's  egg  ; 


on  section  all  the  glands  were  filled  with  greenish- 
yellow  caseo-pus  ;  the  capsules  of  some  of  the  glands 
were  very  thin  and  in  those  lying  on  the  external 
part  of  the  mass  appeared  to  consist  of  little  more 
than  peritoneum. 

Ileo-colic  Glands. — On  one  side  of  the  junction  of 
i'eum  and  coecum  there  were  four  glands  ;  two, 
about  the  size  of  peas,  were  caseous  throughout ; 
the  two  others  contained  each  a  pin-head  sized 
caseous  tubercle  ;  on  the  opposite  side  one  contained 
a  small  soft  caseous  nodule. 

Colic  Glands. — A  mid-colic  gland  slightly  enlarged 
showed  firm  caseous  patches  in  the  cortex  ;  a  gland 
a  little  further  along,  the  size  of  a  pea,  was  caseous 
throughout. 

Rectal  Glands. — Normal. 

Spleen. — Little  if  at  all  enlarged,  contained  seven 
or  eight  soft  yellow  caseous  nodules  ranging  in  size 
from  a  small  shot  to  that  of  a  pea. 

In  the  hilum  of  the  spleen  there  was  a  yellow  pea 
sized  gland    caseous  ;>nd  softened  throughout. 

Liver. — Normal  in  general  appearance,  showed  on 
the  surface  under  the  capsule  about  two  dozen 
tubercles  ranging  in  size  from  1  to  about  2  mm.  in 
diameter;  the  tubercles  were  opaque  yellowish- 
white  and  caseous  throughout ;  on  section  no 
tubercles  were  seen  in  the  depth  after  many  thin 
transverse  sections. 

In  the  hilum  of  the  liver  there  was  a  small  gland 
containing  a  soft  caseous  nodule. 

The  Left  Kidney  showed  on  the  surface  numerous 
opaque  caseous  tubercles,  the  largestabout  HI  mm. 
in  diameter  ;  several  projected  slightly  above  the 
surface  and  were  adherent  to  the  capsule  ;  on  section 

similar  tubercles  were  seen  in  the  depth. 

The  Eight  Kidney  contained  similar  tubercles, 
majority  rather  larger  ;  at  one  part  several  tubercles 
wens  grouped  together  in  a  large  cluster. 
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The  Right  Suprarenal  Body  contained  two  spherical 
soft  yellow  caseous  tubercles,  the  size  of  a  shot. 

Left  Suprarenal  Body.—  Normal. 

The  Pancreas  contained  a  pin-head  sized  caseous 
tubercle.  Above  the  head  of  the  pancreas  between  it 
and  the  vertebral  column  there  was  a  group  of  enlarged 
glands  the  substance  of  which  was  extensively  re- 
placed by  soft  yellow  caseous  nodules. 

One  Lumbar  Gland  contained  a  soft  caseous  nodule  ; 
the  others  were  enlarged  and  congested  but  not 
caseous. 

Iliac  Glands.— A  left  iliac  gland,  the  size  of  a  small 
marble,  was  yellow  caseous  and  softened  throughout ; 
one  of  those  on  the  right  side  contained  a  pin-head 
sized  caseous  tubercle. 

A  Left  Inguinal  Gland  was  enlarged   and  showed 
two  or  three  soft  caseous  areas  in  the  cortex. 
Thorax : 

Heart.  — Normal. 

The  Parietal  Pleura  showed  on  the  left  side  a  pin- 
head  sized  caseous  tubercle. 

Diaphragm. — Normal 

The  Lungs  were  closely  beset  with  discrete  shotty 
tubercles,  mostly  about  1  mm.  in  diameter  ;  a  few  were 
slightly  larger  ;  they  were  caseous  and  had  congested 


grey  margins;  in  "the  right  caudal  lobe  near  the 
dorsal  surface  there  was  a  firm  caseous  aodule 
8  mm.  in  diameter,  irregular  in  outline. 

A  Left  Praetracheo- Bronchial  Gland  was  enlarged 
congested,  and  oedematous  ;  it  contained  two  caseous 
tubercles,  each  about  2  mm.  in  diameter. 

A  Left  Intertracheo- Bronchial  Gland  was  enlarged 
and  congested  and  contained  a  small  softened  caseous 
nodule. 

The  Right  Praetracheo-Bronchial  Glands,  two  or 
three  in  number,  were  caseous  throughout  and 
softened  and  were  fused  together  to  form  a  mass  the 
size  of  a  swallow's  egg. 

A  Right  Intertracheo- Bronchial,  the  size  of  a 
thrush's  egg,  was  also  caseous  and  softened, 

On  the  right  side  just  within  the  entrance  to  the 

thorax  there  was  an  enlarged  caseous  and  softened 

gland- 

Brain. — The     right     occipital     lobe    showed    on    the 

surface   four    or    five    small    irregular    caseous    patches ; 

these    on    section   extended    into   the   cortex   and  were 

firmer    than    the    surrounding    brain    substance  ;     there 

was  a  smaller  caseous  nodule  in  the  cortex  of  the  right 

temporo-sphenoidal  lobe. 


RHESUS  MONKEY  106.     (Young.) 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose. — 1"0  milligramme. 

Date.— June  2nd,  1905. 

Died.— August  5th,  1905,  46  days  after. 

Clinical  History.  Tuberculin  Test. — July  12th,  1905.     Forty  days  aftei 

The  monkey  became  ill  towards  the  end  of  July  and  the  experiment  began.     Positive.     Rise  of  temperature 

then    rapidly  lost    strength  and  flesh;     there  was    no  14  C.                                                                                  5 
diarrhoea  and  no  increase  in  respiration. 


Temperature. 
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RHESUS  MONKEY  106 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


P(  )ST-MORTE.U  EXAMINATION. 

Body. — 'Emaciated. 

Tonsils. — In  the  tonsils  on  each  side  were  yellow- 
caseous  foci. 

Pharynx,  Tongue,  and  Larynx. — Normal. 

One  Submaxillary  Gland  on  the  right  side  contained 
a  softened  yellow  nodule. 

Cervical  Glands — On  each  side  of  the  thyroid  cartilage 
applied  to  the  cervical  vertebraa  and  reaching  to  the  base 
of  the  skull  was  a  chain  of  glands,  1  inch  by  -|  inch  on 
the  left  side,  and  on  the  right  a  little  longer  and  a  £  inch 
wide.     They  were  yellow  and  softened  throughout. 

A  small  pea-sized  gland  in  front  of  the  junction  of 
thyroid  cartilage  and  hyoid  bone  was  caseous  and  softened. 
A  gland  behind  the  right  clavicle  contained  two  small 
opaque  foci. 

The  glands  in  the  posterior  triangle  were  normal. 


Abdomen : 

The  Omentum  contained  fairly  numerous  opaque 
tubercles  the  size  of  millet  seeds,  softened  in  the  centre. 

Some  small  lymphatic  glands  in  the  omentum  were 
normal. 

Peritoneum. — On  the  pariental  peritoneum  on  the 
left  side  there  was  a  patch  of  organised  lymph,  firmlv 
adherent ;  on  the  same  side  near  the  spleen  were  about 
twelve  grey  tubercles  (1*5  mm.  in  diameter)  with 
opaque  centres.  There  were  three  similar  tubercles  on 
the  right  parietal  peritoneum  near  the  pelvis. 

Stomach.  — Normal. 

The  Small  Intestine  contained  eight  ulcers  ;  three 
occurred  in  the  duodenum  close  to  the  pylorus. 
one  in  the  jejunum  and  the  rest  in  the  ileum  not 
far  distant  from  the  colon.  The  ulcerated  areas 
were  very  small  but  well  defined.  The  largest  was 
circular  and  had  a  diameter  of  2  mm.     The  bases 
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were  thickened  with  small*  opaque  tubercles  under 
the  peritoneum.  One  Peyer's  patoh  near  the  colon 
was  about  2  inches  long,  was  firm  and  thickened, 
and  contained  numerous  yellow  tubercles,  many  of 
which  were  .softened  in  the  centre.  A  very  small 
ulcer  occurred  in  the  centre  of  the  patch. 

Large  Intestine. — In  the  coecurn  there  was  anirregu- 
lar  deeply  mjectedarea  1}  inch  by  J  inch,  with  a  layer 
of  lymph  over  part  of  it,  and  some  caseous  thickening 
between  the  mucous  membrane  and  the  peritoneum. 
In  the  colon  there  was  one  ulcer  4  mm.  in  diameter  with 
a  caseous  thickened  base,  four  smaller  ulcers,  and 
several  discrete  yellow  tubercles  projecting  under 
the  mucous  membrane. 

Gastric  Glands. — There  was  a  gland  situated  at 
the  pylorus  rather  larger  than  a  pea,  which  con- 
tained two  nodules  filled  with  soft,  yellowish  pus. 

The  Mesenteric  Glands  were  large  and  fuse  i  into 
two  masses.  The  mass  at  the  lower  end  measured 
1£  inch  by  1  inch  by  \  inch.  The  upper  group  was 
made  up  of  four  glands,  the  largest  being  1  inch 
by  i  inch.  On  section  they  were  all  tense  cysls 
containing  thick  yellow  caseo-pus. 

Four  of  the  numerous  small  glands  arranged  along 
the  colon  contained  small  greyish  opaque  foci. 

Liver. — On  the  surface  there  could  be  seen  beneath 
the  capsule  numerous  tubercles,  the'  smallest  grey, 
the  largest  slightly  yellow.  They  ranged  in  size 
from  a  pin-point  up  to  2  mm.  in  diameter  and 
the  largest  were  softened  in  the  centre.  On  section 
the  substance  of  the  liver  showed  numerous  grey 
tubercles,  some  exceedingly  small  and  translucent, 
others  larger  with  opaque  centres. 

The  Portal  Glands  were  normal. 


Spleen, — On  the  external  surface  of  the  spleen  theie 
were  some  adherent  fibrin.  In  the  substance  there 
was  about  20  opaque  tubercles,  up  to  2  mm.  in 
diameter,  which  contained  in  the  centres  soft  creamy 
pus. 

One  of  three  glands  in  the  hilum  of  the  spleen 
contained  a  small  caseous  focus. 

Kidneys. — The  left  kidney  contained  one  small  grey 
tubercle  with  an  opaque  centre.     In  the  right  kidney 
there    were    live    similar   tubercles   and   one   yellow 
miliary  tubercle  softened  in  the  centre. 
Thorax  : 

Left  Lung. — The  cephalic  lobe  was  normal;  the 
caudal  lobe  contained  one  grey  translucent  tubercle 
(about  1  mm.)  slightly  opaque  in  the  centre. 

Right  Lung. — -The  cephalic  lobe  contained  one 
similar  tubercle,  the  middle  lobe  contained  two 
opaque  tubercles,  1/5  and  2*5  mm.  in  diameter. 
At  the  extremity  of  the  caudal  lobe  were  two 
opaque  tubercles  the  size  of  small  shot. 

Bronchial  Glands  on  both  sides  were  normal. 
Heart.  — Normal. 
Brain.  — Normal. 

Lymphatic  Glands. — The  iliac,  pelvic,  inguinal,  and 
axillary  glands  were  normal. 

Two  Lumbar  Glands  contained  softening  yellow  miliary 
tubercles.  A  third,  the  size  of  a  pea,  was  filled  with 
soft  creamy  pus. 

A  Sternal  Gland,  the  size  of  a  small  pea,  was  yellow 
and  softened  throughout. 

Microscopical  Examinations. 

Tonsils. — Very  numerous  tubercle  bacilli. 
Lung. — •Numerous  tubercle  bacilli. 
Cerebrospinal  Fluid. — No  tubercle  bacilli. 


LEMUR  4. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX 
Dose. — 1*0  milligramme. 
Date. — June  2nd,  1905. 

Died. — August  20th,  1905,  79  days  after  feeding. 
Clinical  History. 

The  lemur  was  first  noticed  to  be  ill  three  weeks  after 
feeding  ;  he  was  quiet  and  seemed  to  have  lost  appetite. 

He  soon  became  obviously  ill,  depressed  and  weak,  and 
during  the  month  of  July  was  scarcely  able  to  jump  up 
on  to  his  perch. 

On  August  1st  there  was  an  improvement  in  his  con- 
dition ;  he  had  a  better  appetite  and  was  more  lively  and 
active. 


The  improved  condition  was  not  of  long  duration  ; 
he  became  weak  and  depressed  again,  sitting  on  the 
floor  of  his  cage  with  head  bent  down  and  quite  unable 
to  climb  on  to  his  perch.     He  died  on  August  20,  1905. 

There  was  no  diarrhoea  and  no  increase  in  respiration 
during  the  experiment. 


Tuberculin  Test. — July  12,  1905.     40  days  after  feeding, 
Positive.     Rise  of  temperature  P6°C. 
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The  temperatures  between  the  dotted  vertical  Linea  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  ■'!  hour;  :   elsewhere  in  the  chart  each  division  represents  one  day. 
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POST-MORTEM    EXAMINATION. 

Condition. — Poor.     Absence  of  fat  in  the  body. 

Larynx  and  Pharynx. — Normal. 

Tonsils. — Well  marked.     Normal  in  appearance. 

Retro-pharyngeal  Glands. — None  enlarged. 

The  Submaxillary  Glands  were  a  little  enlarged  and 
contained  soft  caseous  miliary  tubercles  throughout  their 
substance. 

Cervical  Glands. — In  the  neck  on  each  side  of  the  trachea 
and  lower  part  of  the  thyroid  cartilage  in  the  anterior 
triangular  space  were  two  soft  fluctuating  glands,  each 
about  the  size  of  a  pigeon's  egg.  They  were  easily  separa+ed 
from  the  tissues  around,  being  only  slightly  adherent  to  the 
sterno-mastoid.  On  section  they  were  found  to  be  filled 
with  soft  caseous  substance. 

In  the  posterior  triangle  on  the  left  side  Avas  a  gland 
\  inch  long  ;  it  was  partially  caseous  and  softened.  The 
corresponding  gland  on  the  right  side  was  quite  small 
and  contained  a  few  opaque  foci  in  the  cortex. 

Under  the  angle  of  the  jaw  on  the  right  side  wa3  an 
enlarged  soft  and  caseous  gland. 

The  glands  immediately  dorsal  to  the  clavicle  were  on 
the  right  side  two  in  number  ;  one  was  an  inch  long  and 
over  \  inch  wide  and  contained  numerous  soft  caseous 
foci  throughout  its  substance  ;  the  other  was  small  and 
contained  discrete  opaque  grey  foci. 

The  corresponding  glands  on  the  left  side  were  not  en- 
larged and  a  few  opaque  foci  could  be  seen  in  one. 

Abdomen : 

Peritoneum   and   Mesentery. — Normal. 

Omentum  contained  a  few  srey  translucent  tubercles. 

Stomach.  — Normal. 

Small  Intestine. — In  the  small  intestine,  about  4 
inches  from  the  pylorus,  was  a  small  caseous  deposit 
(2  mm.)  in  the  mucous  membrane.  About  eight  of 
the  Peyer's  patches  contained  a  few  small  opaque 
tubercles  which  could  be  seen  from  the  peritoneal 
surface.  The  patches  were  a  little  thickened  and  the 
tubercles  could  be  felt.  There  was  no  ulceration  ; 
the  mucous  membrane  appeared  longer  in  these  regions 
than  elsewhere. 

Large  Intestine. — Normal. 

The  Pyloric  Gland  was  rather  larger  than  a  pea 
and  was  soft  and  caseous  throughout. 

The  Mesenteric  Glands  were  represented  by  a 
rounded  fluctuating  mass,  about  the  size  of  a  hen's  egg, 
with  nodules  around  it  consisting  of  five  smaller 
adherent  glands. 

They  were  yellowish  in  colour  and  completely 
softened. 

There  was  a  gland  in  the  meso-colon  near  the 
rectum  about  half  an  inch  long,  caseous  throughout. 


Besides  these  there  were  no  other  glanda  about   th« 
alimentary  canal. 

The  Spleen  was  enlarged  and  resembled  a  horse 
shoe  in  shape.  Jt  was  three  and  a  quarter  inches  long, 
two  and  a  half  inches  wide  and  three-quarters  of  an 
inch  at  its  thickest  part.  It  contained  very  numerous 
large  irregular  caseous  nodules,  varying  in  size  from 
2  and  3  mm.  up  to  about  12  mm.  in  diameter. 
They  were  softening  slight  I  v  in  the  centre. 

The  Kidneys  were  very  pale  and  appeared  normal 
except  for  a  few  transparent  foci. 

The  Liver  contained  fairly  numerous  minute  grey 
foci,  varying  a  little  in  size. 

The  Portal  Gland,  was  large  soft  and  caseous. 

The  Lumbar  Glands  contained  greyish  opaque  foci 
up  to  a  pinhead  in  size  arranged  round  the  cortices. 

Iliac  Glands. — Not  affected. 
Thorax  : 

The  Lungs  were  crepitant.  All  the  lobes  contained' 
numerous  grey  tubercles,  ranging  in  size  from  a 
millet  seed  up  to  a  pea.  The  small  ones  were  quite 
hard  and  felt  like  small  shot.  They  were  grey  and 
translucent  with  opaque  centres.  The  larger  ones 
were  firm  from  the  outside  and  on  section  were 
opaque  and  caseous  and  beginning  to  soften  in  the 
centre. 

In  the  right  middle  lobe  about  the  centre  the 
nodules  were  aggregated  into  a  small  mass  and  the 
lung  tissue  beyond  towards  the  apex  was  collapsed 
and  airless. 

Thoracic  Glands. — Behind  the  division  of  trachea 
into  the  bronchi  there  was  a  gland  the  size  of  a 
sparrow's  egg  which  was  soft  yellow  and  caseous 
throughout.  A  small  gland  on  either  side  contained 
a  few  minute  opaque  foci. 

There  were  three  dorsal  mediastinal  glands  in  a 
chain  near  the  diaphragm  which  contained  irregular 
caseous  foci  in  the  cortices. 

Heart. — Normal. 

Right  Sternal  Gland  contained  two  minute  opaque  foci. 
Axillary  Glands  contained  a  few  opaque  caseous  foci. 
Left  Inguinal  was  enlarged  and  contained  a  soft  3-ellow 
nodule. 

Right  Inguinal. — Normal. 

Microscopical  Examination. 

Left  Cervical  Gland.   -\ 

Axillary  Gland       -  .    ,.       ,    ,       ,    ,      .„. 

Tr- j  r    A  tew  tubercle  bacim. 

Kidney  -        -         - 

Liver      -         -         -J 

Intestine. — Two  patches  contained  a  moderate  number 

of  tubercle  bacilli;   one  contained  a  few  onlv. 


LEMUR  2. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose. — 1#0  milligramme. 

Date.— June  2nd,  1905. 

Killed.— July  18th,  1905,  46  days  after. 


Clinical  History. 

The  lemur  became  ill  about  a  month  after  being  fed  ; 
he  was  quieter,  ate  less  food  and  was  obviously  weaker. 
During  the  remainder  of  the  experiment  he  became  weaker 


and  more  depressed  and  seemed  not  to  have  strength 
enough  to  jump  up  on  to  his  perch.  There  was  no 
diarrhoea. 

Tuberculin    Test. —July    12.    1905.     40   days   after   in- 
oculation.    Positive.     Rise  of  temperature  r3°C. 
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The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM  EXAMINATION. 
Body.—  Thin. 

Tongue  and  Pharynx. — Normal. 

Tonsils  were  prominent  and  firm,  but  were  not  ap- 
apparently  enlarged;  there  was  no  sign  of  caseation  or 
ulceration. 

Both  Submaxillary  Glands  were  enlarged  and  showed 
on  section  irregular  yellow  softened  areas  up  to  about 
2  mm.  in  diameter. 

Right  Pharyngeal  Gland,  the  size  of  a  thrush's  egg, 
was  soft  yellowish  and  fluctuant ;  on  section  thin  greenish 
yellow  pus  exuded;  the  cut  surface  showed  yellow 
breaking  down  areas  of  necrosis  replacing  the  greater 
part  of  the  substance. 

The  Pliaryngeal  Gland  on  the  opposite  side  was  slightly 
enlarged  and  resembled  the  submaxillary. 

Cervical  Glands. — In  the  posterior  triangle,  above  the  left 
clavicle,  there  was  a  soft  fluctuating  tumour  the  size  of  a 
pigeon's  egg,  which  on  section  contained  necrotic  masses 
and  thin  turbid  greenish  puriform  fluid.  Just  above  this 
there  was  a  small  gland  which  showed  early  (yellow) 
necrosis  in  the  cortex. 

In  the  right  posterior  triangle  there  was  a  slightly 
enlarged  gland  which  was  closely  beset  with  softened 
caseous  tubercles. 

Right  inid-cerrical  gland  normal. 
Abdomen  : 

Omentum  and  Peritoneum. — Normal. 
Stomach.  — Normal. 

Small  Intestine. — 5  in.  from  the  pylorus  there 
was  a  prominent  nodule,  the  size  of  a  wheat  grain, 
with  a  soft  yellow  centre  ;  in  the  rest  of  the 
intestine  there  were  about  sixteen  ulcerated  areas ; 
these  were  most  numerous  towards  the  lower  end 
and  appeared  to  have  arisen  in  Peyer's  patches ; 
near  the  ileo-coecal  valve  there  were  four  large  ulcer- 
ated areas  situated  close  together ;  three  measured 
2  cm.  in  length  by  1  cm.  in  breadth  ;  the  fourth 
4  by  2  cm.  ;  they  had  slightly  raised  margins  and 
irregular  shreddy  necrotic  floors  showing  here  and 
there  yellow  points  ;  the  other  areas  varied  in  length 
from  05  to  1  cm.  and  were  generally  oval  in  outline  ; 
some  showed  the  whole  of  the  surface  ulcerated; 
others  showed  several  small  ulcers  with  congested 
mucous  membrane  between  :  where  the  whole  of  the 
surface  of  a  patch  was  not  ulcerated  the  submucous 
tissue  showed  yellow  softened  caseous  material  :  the 
serous  surface  of  the  intestine  was  unaffected. 

Large  Intestine. — In  the  caecum  were  several 
punched  out  ulcers  with  broad  slightly  raised  opaque 
white  margins  and  thin  undermined  edges  ;  in  the 
upper  part  of  the  colon  were  similar  ulcers  but  these 
bad  yellowish  white  congested  margins  ;  the  bases  of 
tin;  ulcers  were  not  thickened  and  there  was  no 
discharge  from  the  floors. 

Gastric   Glands. — A  precardiac  gland  contained  a 
oftened  greyish  white  focus. 


The  Mesenteric  Glands  were  enlarged  and  partly 
fused  together ;  on  section  they  exuded  yellow 
viscid  pus,  which  more  or  less  completely  replaced 
the   gland  tissue. 

An  Ileo-colic  Gland,  1  cm.  in  diameter,  was  yellow 
caseous  and  softened  practically  throughout. 

Three  Colic  Glands  were  caseous  and  softened; 
a  fourth,  near  the  root  of  the  mesocolon,  showed 
caseation  affecting  the  cortex  only. 

Spleen. — Pale  (length  3in.)  showed  on  section  24 
to  30  yellow  spherical  caseous  and  softened  tubercles 
ranging  from  1  to  about  2  mm.  in  diameter. 

The  Liver  showed  on  the  surface  under  the  capsule 
scattered  minute  greyish  white  tubercles  ;  on  section 
similar  tubercles  were  sparsely  scattered  throughout. 
Portal  Gland. — A  gland  in  the  small  omentum,  the 
size  of  a  kidney  bean,  showed  foci  of  greyish  white 
pus  in  the  cortex  (this  gland  lay  nearer  the  duodenum 
than  the  liver). 

The  Left  Kidney  showed  on  the  surface  four  grey  foci, 
one  1  mm.  in  diameter,  the  others  about  0*5  mm. ;  on 
section  they  were  not  definitely  circumscribed,  the 
largest  one  extended  into  the  cortex  as  a  radial  streak. 
The  Right  Kidney  contained  three   grey  tubercles 
each  about  the  size  of  a  millet  seed. 
Suprarenal  Bodies. — Normal. 
Thorax : 

Heart.  — Normal . 
Pleura.  — Normal. 

The  Lungs  were  pinkish  in  colour  and  crepitant 
throughout ;  in  the  right  upper  lobe  there  was  a  firm 
nodule  about  8  mm.  in  diameter  ;  this  projected  about 
2  mm.  above  the  general  surface  and  was  adherent  to 
the  parietal  pleura  ;  on  section  it  was  composed  of 
firm  yellow  caseous  tissue  with  a  marginal  zone  of 
greyish  red  translucent  tissue. 

The  right  mid  and  lower  lobes  were  normal. 
In  the  left  lower  lobe  there  were  two  similar 
nodules,  one  about  8,  the  other  6  mm.  in  diameter  ; 
the  former  projected  from  the  surface  and  was  adherent 
to  the  diaphragm  ;  the  latter  was  situated  in  the 
middle  of  the  lobe  and  was  surrounded  by  a  zone 
of  intense  congestion. 

In  the  anterior  part  of  the  left  upper  lobe  there 
was  a  smaller  caseous  nodule. 

Bronchial  Glands. — A  right  praetracheo-bronchial 
gland  showed  in  the  cortex  about  half  a  dozen  small 
soft  yellow  nodules ;  on  the  left  side  two  glands 
showed  similar  yellow  areas  in  the  cortex. 

Lumbar,  Axillary  and  Inguinal  Glands.  —Normal. 

Microscopical  Examination. 

Margin  of  Ulcer  in  Cwcum. — 3  T.B.  after  long  search. 
Tonsil  (crushed  between  glass  plates). — 10  T.B. 
Submaxillary  Gland. — 8  T.B. 
Duodenal  Nodule. — A  few  T.B. 
Rigid  Bronchial  Gland. — 6  T.B. 


MANGABEY  MONKEY  2.    (Young.) 


Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 1*0  milligramme. 

Date— June  2nd,  1905. 

Killed— July  19th,  1905,  47  days  after  feeding. 


Clinical  History. 
There  was  no  sign  of  ill-health  during  the  experiment. 


Tuberculin  Test.—3xx\y  12,  1905,  40  days  after  feeding 
Positive.     Rise  of  temperature  1  '5°  C. 
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The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM     EXAMINATION. 

Condition. — Moderate. 

Tongue,   Tonsils  and  Pharynx  . — 'Normal. 
Submaxillary,    Pharyngeal    and    Cervical    Glands. — 
Normal. 

Abdomen : 

Omentum  and   Peritoneum. — -Normal. 

Stomach. — Normal. 

Small  Intestine  :  In  the  first  3  or  4  inches  of  the 
duodenum  there  were  three  small  ulcers,  the  mucous 
membrane  around  which  was  slightly  raised  above 
the  general  mucous  surface  ;  between  the  finger  and 
thumb  the  margin  of  the  ulcers  felt  a  little  thickened, 
but  there  was  no  sign  of  caseation  at  the  bases  or  in 
the  surrounding  tissues  ;  7  inches  from  the  pylorus 
there  was  a  slightly  larger  irregular  ulcer  the  mucous 
membrane  around  which  was  congested ;  on  section 
a  yellow  point  was  seen  in  the  submucous  tissue 
under  one  of  the  margins  of  the  ulcer  ;  there  were 
no  subperitoneal  tubercles  :  about  22  inches  and  14 
inches  respectively  from  the  ileoc cecal  valve  were 
two  small  ulcers  similar  to  those  first  described. 

Large    Intestine.— Normal. 

Gastric  Glands. — Normal. 

Duodenal  Glands. — A  small  gland  on  the  surface 
of  the  head  of  the  pancreas  was  normal :  one  on  the 
inferior  surface,  the  size  of  a  sparrow's  egg,  was  partly 
caseous  and  softened. 

Mesenteric  Glands. — Two  of  the  anterior  mesenteric 
glands  were  enlarged  ;  one  was  the  size  of  a  black- 
bird's egg,  the  other  slightly  smaller;  the  former 
was  yellow  externally,  soft  and  fluctuant  and  filled 
with  soft  greenish  yellow  caseo-pus  ;  the  other  gland 
contained  an  abscess  cavity  which  replaced  about 
three-fourths  of  the  substance.  In  the  posterior  part 
of  the  mesentery  there  were  two  slightly  enlarged 
glands,  which  showed  on  section  cavities  up  to  3  mm. 
in  diameter  filled  with  greenish  yellow  pus  ;  these 
were  situated  in  the  cortex  and  could  be  seen 
through  the  capsule  as  yellowish  areas  ;  near  the 
latter  glands  were  several  small  glands  ;  these  were 
normal  with  the  exception  of  one  which  contained 
a  yellow  purulent  focus. 

Ileo-colic  Glands.—  Normal. 

77. 


Colic  Glands. — A  mid-colic  gland  the  size  of  a 
sparrow's  egg  was  a  thin-walled  cyst  filled  with 
greenish  yellow  caseo-pus  ;  other  colic  glands  were 
normal. 

The  Spleen  was  not  enlarged :  in  the  pulp  under  the 
capsule  a  minute  yellow  point  was  seen  ;  this  was  soft 
and  could  be  easily  picked  out  on  the  end  of  a 
scalpel ;  spleen     otherwise     normal. 

Splenic  lymphatic  gland,  normal. 

Liver. — Just  under  the  capsule,  were  sparsely 
scattered  spherical  opaque  whitish  tubercles  less 
than  0-5  mm.  in  diameter;  besides  these  were  four 
larger  tubercles  about  1  mm.  in  diameter  ;  the  latter 
had  opaque  whitish  centres  and  grey  margins.  On 
section  minute  whitish  tubercles  were  sparsely 
scattered  throughout. 

Portal   Gland. — Normal. 

Kidneys.  — On  the  surface  of  the  left  kidney  there 
was  a  suspicious  grey  focus  :  right  kidney  normal. 

Suprarenal    Bodies. — Normal. 
Thorax  : 

Heart  and  Pleura. — Normal. 

Liwgs  :  in  the  right  upper  lobe  near  the  dorsal 
mediastinal  surface  there  was  a  firm  nodule  measur- 
ing a  little  over  1  cm.  in  greatest  diameter  ;  this  on 
section  was  composed  of  yellow  caseous  partly 
softened  tissue  surrounded  by  a  zone  of  greyish 
red  tissue  :  the  rest  of  the  lung  was  normal. 

Bronchial  Glands  :  two  right  praetraeheo -bronchial 
glands  were  enlarged  ;  one  was  the  size  of  a  pea  and 
was  caseous  and  softened  throughout ;  the  other  was 
1*5  cm.  in  length  and  contained  two  abscess  cavities 
replacing  over  half  the  substance  of  the  gland. 

One  of  the  Left  Practrachco-Bronchial  Glands   con- 
tained a  minute  opaque  yellow  point.     Intertracheo- 
bronchial  glands,  normal. 
Axillary,  Inguinal,  Iliac  and  Lumbar  Glands. — Normal. 

Microscopical  Exa  mi  nation. 
Mesenteric  Gland. — Moderately  numerous  T.B. 
Spleen.— A  few  T.B. 
Tongue  {Secretion  in  Follicle)  \ 

%%  No  T.B. 

Kidney  I 

Left  Bronchial  Gland  ) 
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MANGABEY  MONKEY  4. 

Ted  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — l'O  milligramme. 

Date — June  2nd,  1905. 

Killed— August  25th,  1905,  S4  days  after  feeding. 


Clinical  History. 

The  monkey  was  quite  well  and  active  until  about  the 
3econd  week  in  August  when  she  began  to  grow  thin  and 


weak ;  she  quickly  became  thinner  and  weaker,  walking 
about  the  cage  with  difficulty,  and  died  on  August  25th. 
Tuberculin    Test. — July    12,    1905.     Positive,  rise    of 
temperature  T1°0.     Maximum,  4rl-3°C. 
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I1ANGABEY  MONKEY  4 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM    EXAMINATION. 

Body.  — Emaciated. 

Tonsils  and  Pharyngeal  Mucous  Membrane. — Normal. 

Betro-pharyngeal  Glands.  — Normal. 

A  Left  Submental  Gland  contained  a  minute  caseous 
iocus. 

Submaxillary  and  Cervical  Glands. — Normal. 

Axillary  Glands. — A  gland  in  the  left  axilla  showed 
a  small  caseous  tubercle.  The  right  axillary  glands  and 
the  inguinal  glands  wera  normal. 

The  Thyroid  Body  on  the  left  side  showed  a  minute 
soft  white  focus. 

Abdomen : 

The  Omentum  contained  about  half  a  dozen  millet 
seed  sized  tubercles  caseous  in  the  centre,  and  several 
smaller  glistening  transparent  tubercles. 

Peritoneum.  — Normal. 

Stomach. — Normal. 

Small  Intestine. — The  upper  part  of  the  small 
intestine  showed  five  transverse  ulcers  situated  5, 
9,  33,  30,  and  48  inches  respectively  from  the  pylorus  ; 
the  rest  of  the  intestine  was  normal ;  the  ulcers 
varied  in  length  from  5  to  10  mm.  and  had  raised 
thickened,  sometimes  irregular,  margins  showing 
no  sign  of  caseation  ;  they  penetrated  the  muscular 
coat,  the  bases  of  the  ulcers  being  formed  by  slightly 
thickened  peritoneum  ;  two  of  the  ulcers  showed 
small  subperitoneal  tubercles,  whilst  around  a 
third  the  peritoneum  for  a  good  distance  was  studded 
with  little  tubercles,  none  of  which  however  were 
situated  opposite  the  base. 

Large   Intestine. — Normal. 

Qa  trie  Glands. — Normal. 

The  Mesenteric  Glands  wi-ri-  considerably  enlarged 
and  were  united  together  to  form  a  soft  fluctuant 
nodulated  muss  measuring  roughly  3 J  in.  by  2  in. 
by  2  in.  ;  the  serous  surface  of  the  mass  was  white 
and  fibrous-looking,  except  around  the  margins 
where  there  were  several  rounded  yellow  prominences; 


at  the  latter  places  the  capsules  of  the  glands  were 
extremely  thin ;  on  section  all  the  glands  were 
caseous  throughout  and  were  filled  with  soft  greenish 
yellow  caseo-pus ;  in  several  places  the  capsules 
of  contiguous  glands  had  broken  down,  thus  forming 
large  thin-walled  loculated  cavities.  The  third 
part  of  the  duodenum  was  in  close  contact  with 
and  surrounded  the  upper  extremity  of  the  mesen- 
teric mass.  Many  of  the  lacteal  vessels  in  the 
mesentery  attached  to  the  upper  part  of  the  intestine 
showed  strings  of  small  tubercles ;  several  were 
thickened  and  caseous  and  showed  nodular  enlarge- 
ments ;  at  one  part  (near  an  ulcer)  caseous  lym- 
phatic vessels  ramified  under  the  serous  coat  of  the 
intestine  and  between  the  muscles  ;  in  other  places 
the  subserous  lymphatic  vessels  were  distended 
with  clear  fluid. 

The  Ileo-colic  Glands  were  swollen  and  on  section 
discharged  blood-stained  serous  fluid ;    no  caseation. 

Colic  Glands. — Two  small  colic  glands  contained 
caseous  nodules  ;  the  rest  were  normal. 

At  the  root  of  the  mesentery,  immediately  in  front 
of  the  great  vessels,  were  three  glands,  the  largest  the 
size  of  a  broad  bean  ;  these  were  caseous  and  softened 
practically  throughout. 

Behind  the  vessels  in  close  contact  with  the  lumbar 
vertebrae  was  a  chain  of  enlarged  glands  the  largest 
the  size  of  a  kidney  bean,  which  contained  softened 
caseous  areas  replacing  the  greater  part  of  the  gland 
tissue. 

Three  Pancreatic  Glands  showed  caseous  areas  in 
the  cortex. 

The  Spleen  was  little  if  at  all  enlarged  ;  the  pulp 
contained  moderately  numerous  soft  yellow  caseous 
nodules,  varying  very  much  in  size,  the  smallest 
being  about  the  size  of  a  pin's  head,  the  largest  that 
of  a  pea ;  the  nodules  could  be  seen  through  the 
capsule,  the  larger  ones  causing  slight  projections 
above  the  surface. 
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Two  Glands  In  the  hilum  of  the  spleen  were  slightly 
•enlarged  and  contained  soft  caseo-pus  ;  other  glands 
in  the  gastro-splenic  omentum  were  normal. 

The  Liver  substance  was  closely  beset  with  tubercles 
mostly  ranging  from  about  0-  5  to  1  mm.  in  diameter  ; 
there  were  also  a  few  larger  tubercles,  up  to  2  mm.  in 
diameter,  and  numerous  minute  grey  specks  just  visible 
to  the  eye ;  the  smaller  tubercles  had  grey  margins 
•and  caseous  centres  :  the  larger  ones  were  uniformly 
•caseous  ;  several  of  the  tubercles  that  lay  just  under 
the  capsule  showed  on  the  surface  of  the  liver  a 
delicate  transparent  fringe. 

Portal  Glands.— -Two  glands  in  the  smaller  omen- 
tum contained  pin-head  sized  caseous  tubercles  ;  one 
situated  just  above  the  pylorus  was  similarly  affected. 

Kidneys.—  The  right  kidney  showed  in  the  cortex  six 
greyish-white  caseating  tubercles  the  largest  1  mm.  in 
diameter  ;  two  of  these  were  seen  on  the  surface,  four  in 
the  depth  ;  each  was  surrounded  by  a  zone  of  con- 
gestion. 

In  the  left  kidney  four  soft  caseous  tubercles, 
the  largest  1 '  5  mm.  in  diameter,  and  two  minute 
greyish-white  foci  were  seen  on  the  surface  ;  in  the 
depth  of  the  cortex  there  were  four  small  caseous 
tubercles. 

Suprarenal  Bodies. — Normal. 

'Thorax  : 

Heart. — Normal. 

Lungs.— The  left  candal  lobe  was  slightly  adherent 
to  the  diaphragm :  evenlv  distributed  throughout 
both  lungs  were  fairly  numerous  discrete  nodules 
ranging  in  size  from  a  small  shot  to  a  large  pea ; 


the  larger  nodules  were  almost  uniformly  caseous 
and  were  beginning  to  soften;  the  smaller  ones 
had  firm  friable  caseous  centres  and  grey  translucent 
margins.  The  left  lobes  collapsed  well ;  the  right 
remained  expanded  and  were  congested  and  (edema- 
tous. 

The  Practracheo-bronchial  Glands  on  each  side 
appeared  to  be  unaffected  ;  an  inter  tracheo-bronohial 
gland  was  slightly  enlarged  and  contained  three  soft 
yellowish  white  caseous  areas,  each  about  2  mm.  in 
diameter. 

Behind  the  pleura  lying  on  the  dorsal  vertebrae, 
just  above  the  diaphragm,  were  two  enlarged  ex- 
tensively caseated  and  softened  glands. 

Diaphragm.—  Around  the  margins  of  the  tendon 
on  the  left  side  were  numerous  small  grey  tubercles 
with  opaque  centres  ;  in  the  centre  of  the  tendon 
there  was  a  slightly  elevated  growth  about  1  cm. 
in  diameter  which  consisted  of  grey  translucent 
tissue  with  central  caseous  points;  the  lung  was 
adherent  to  this  growth  ;  on  the  right  side  there  was 
a  row  of  small  tubercles  along  one  margin  and  scat- 
tered tubercles  on  the  central  part. 

Pleura  covering  ribs,  normal. 
Brain. — Normal. 

Microscopical  Examination. 

Lumbar  Gland      "j 

Submental  Gland  \   Numerous  T.B. 

Kidney  J 

Axillary  Gland.— Very  numerous  T.B. 

Thyroid  Body.  —Fairly  numerous  T.B. 


MANDRILL  BABOON  54.     (Young.) 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — l'O  milligramme. 

Date— June  2nd,  1905. 

Killed— July  21st,  1905,  49  dav=>  alter  feeding. 


Clinical  History. 

On  July  18  the  baboon  was  noticed  to  have  some  diffi- 
culty in  breathing,  inspiration  being  accompanied  by  a 
snoring  noise  ;  this  difficulty  increased  during  the  next 
three  days  and  was  very  marked  on  the  morning  of  the 
-day  it  was  killed  ;    there  was  no  increase  in  the  rate  of 


respiration,  the  difficulty  in  breathing  being  due  ap- 
parently to  some  nasal  obstruction  ;  there  were  no  other 
signs  of  ill-health. 

Tuberculin  Test.  — July  12,  1905.  40  days  after  feeding. 
Positive.  Rise  of  temperature;  r5°C.  Maximum,  41,1°C. 
four  and  a  half  hours  after  inoculation. 


Temperature. 


UB.1RCULIN    TEST 
JULY 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 
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POST-MORT   M   EXAMINATION. 

Condition. — Moderate. 

Tongue  and  Pharynx. — Normal. 

The  Right  Tonsil  was  slightly  enlarged  and  on  section 
was  found  to  be  in  a  state  of  caseation  :  in  the  crypt  of  the 
tonsil  a  little  whitish  purulent  material  had  collected  but 
there  was  no  definite  ulceration  of  the  mucous  membrane. 

The  Left  Tonsil  appeared  normal. 

Retro-pharyngeal  Glands. — The  posterior  wall  of  the 
pharynx  showed  two  rounded  swellings  one  on  each  side 
of  the  mid  line  ;  these,  projecting  forwards,  greatly  con- 
stricted the  opening  of  the  fauces  ;  on  section  they  were 
seen  to  be  caused  by  a  series  of  enlarged  glands  which 
were  caseous  and  softened  practically  throughout,  ex- 
uding thick  creamy  yellow  pus ;  the  capsules  of  the 
glands  were  thickened  and  adherent  to  each  other  and  the 
surrounding  structures. 

Submaxillary  and  submental  glands. — Normal. 

Cervical  Glands. — On  the  left  side  under  the  insertion  of 
the  sterno-mastoid  muscle  and  closely  applied  to  the  base 
of  the  skull  there  was  a  gland  the  size  of  a  thrush's  egg 
which  was  caseous  and  softened  throughout ;  the  capsule 
was  much  thickened  ;  under  the  posterior  belly  of  the 
digastric  there  was  a  gland  the  size  of  a  kidney  bean 
which  contained  soft  caseous  areas  replacing  about  half 
the  substance  ;  between  the  latter  and  the  one  situated 
under  the  sterno-mastoid  were  three  small  glands  one  of 
which  contained  a  caseous  focus  ;  the  glands  in  the 
posterior  triangle  showed  no  foci  of  caseation. 

On  the  right  side  the  cervical  glands  were  normal  to  the 
naked  eye. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  along  the  great 
curvature  showed  a  group  of  six  raised  rounded 
eminences  about  the  diameter  of  a  split  pea  in  the 
centre  of  each  of  which  was  a  small  ulcer  ;  on  section 
each  showed  in  the  submucous  tissue  a  collection  of 
caseo-pus  which  could  be  readily  squeezed  through 
the  opening  in  the  mucous  membrane  ;  near  the 
latter  were  three  or  four  softened  caseous  nodules 
over  which  the  mucous  membrane  was  intact : 
on  the  serous  surface  there  was  a  small  subperitoneal 
tubercle. 

Small  Intestine. — In  the  duodenum  there  were 
three  transverse  ulcers,  the  largest  7  to  8  mm.  in 
length  ;  these  had  undermined  margins  and  shreddy 
floors  ;  they  were  quite  superficial,  no  thickening 
or  caseation  at  the  bases  being  detected  ;  towards 
the  lower  end  of  the  ileum  there  was  an  irregular 
transverse  ulcer  1  cm.  in  greatest  diameter  the  base 
of  which  was  very  slightly  thickened. 

Large  Intestine. — Normal. 

Gastric  Glands. — Two  precardiac  glands  contained 
soft  caseous  foci  ;  a  gland  in  the  lesser  curvature  of 
the  stomach  showed  a  small  cavity  filled  with  creamy 
yellow  caseo-pus. 

Two  glands  along  the  greater  curvature  of  the 
stomach  were  enlarged,  partly  caseous  and  softened. 


Mesenteric  Glands. — In  the  upper  part  of  the- 
mesentery  there  were  four  enlarged  glands,  the  largest 
the  size  of  a  sparrow's  egg  ;  on  section  they  were 
caseous  and  softened  almost  throughout  ;  the  capsules 
were  thickened  ;  in  the  mesentery  (which  at  this 
part  was  very  short)  between  these  glands  and  the 
bowel  were  numerous  opaque  whitish  millet  seed 
sized  tubercles  arranged  along  the  lacteal  vessels. 
Two  small  glands  situated  at  about  the  junction  of 
the  middle  and  lower  thirds  of  the  mesentery  showed 
softened  caseous  areas.  Near  the  lower  end  of  the 
ileum  two  glands  fused  together  to  form  a  mass  the 
size  of  a  sparrow's  egg  were  caseous  and  softened 
almost  throughout.  Other  mesenteric  glands  were 
normal. 

Ileo-colic  Gla)ids. — On  one  side  of  the  junction  of- 
the  ileum  and  colon  there  was  a  gland  the  size  of  a 
kidney  bean,  which  contained  a  caseous  area  re- 
placing about  a  third  of  the  substance  ;  two  small 
glands  lying  further  along  the  colon  showed  caseous 
foci ;  on  the  opposite  side  there  was  a  slightly  en- 
larged gland  which  was  partly  caseous  and  softened. 

Colic  Glands.— A  mid  colic  gland  contained  a  soft 
caseous  nodule  2-5  mm.  in  diameter:  other  colis 
glands  were  normal. 

Spleen. — The  spleen  was  slightly  enlarged  (2£  x 
1|  x  J  in.) ;  the  surface  was  irregular  ;  the  pulp  wis 
firm  and  red  and  contained  two  caseous  nodules 
each  about  2  mm.  in  diameter. 

Many  of  the  lymphatic  glands  in  the  splenic  omen- 
tum were  enlarged  partly  caseous  and  softened. 

The  Liver  showed  on  the  surface  under  the  capsule 
two  or  three  minute  grey  foci  (?  early  tubercles)  ; 
on  section  the  substance  was  normal. 

The  Left  Kidney  showed  on  the  surface  a  pearly 
spherical  mustard-seed  sized  body  which  was  readily 
shelled  out  from  the  kidney  substance. 

Right  Kidney. — Normal. 

Suprarenal  Bodies. — Normal. 

Lumbar,  Coeliac  and  Iliac  Glands. — Normal. 

Thorax : 

Heart. — Normal. 

Pleura.  — Normal. 

Lungs. — The  left  upper  lobe  contained  a  firm 
nodule,  4  mm.  in  diameter  :  this  had  a  yellow  caseous 
centre  and  a  grey  translucent  margin.  On  the 
dorsal  surface  of  the  right  lower  lobe  thero  was  a 
purplish-black  patch  raised  above  the  surface  and 
solid  to  the  touch  ;  this  on  vertical  section  was 
found  to  be  the  base  of  a  more  or  less  wedge-shaped 
haernorrhagic  mass,  the  cut  surface  of  which  had  a 
chocolate  brown  colour. 

Bronchial  Glands. — Normal. 

Microscopical  Examination. 
Mesenteric  Gland.  —Moderately  numerous  T.B. 
Right  Tonsil. — Moderately  numerous  T.B. 
Spleen. — Moderately  numerous  T.B. 
Left  Kidney.— -No  T.B 


MANDRILL  BABOON  56.     (Young.) 
Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose— 1*0  milligramme. 
Date— June  2nd,  1005. 
Died—August  14th,  L905,  T-'i  'lays  after  feeding. 


Clinical   II : 

There  was  very  little  change  in  the  general  condition 
until  about  July  18th,  when  he  was  noticed  to  have  some 
difficulty  in  breathing  through  his  nose,  inspiration  being 
accompanied  by  a  snoring  noise  ;  there  was  at  this  time 
,i  discharge  of  muco-pus  from  the  nostrils. 

The  difficulty  in  breathing  became  more  pronounced 


and  there  was  a  constant  discharge  <>f  mueo-pus,  chiefly 
from  the  left  nostril.  The  appetite  throughout  remained 
moderately  good,  but  he  became  gradually  thinner  and 
weaker  and  died  on  August  14,  1905. 

Tuberculin  Test.  -July  12,  1905.  40  days  after  feeding. 
Positive,  rise  of  temperature,  L'4°  C.  Maximum  tem- 
perature H-7°  C,  6  hours  after  inoculation. 
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Temperature. 


TUBERCULIN  TEST 

JULY 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM    EXAMINATION. 

( 'ondition.  — Poor. 

Tongue,  Pharynx  and  Larynx. — Normal. 

Both  Tonsils  were  enlarged  and  yellow  nodules  could 
be  seen  in  them.  On  section  they  were  caseous  and 
softened. 

The  Right  Submaxillary  Gland  was  the  size  of  a  pea 
and  contained  two  yellow  miliary  tubercles.  On  the 
right  side  there  were  two  glands  which  were  not  enlarged  ; 
one  contained  minute  opaque  foci  in  the  cortex. 

C'rvical  Glands. — On  the  right  side  of  the  neck  there 
was  a  mass  of  glands  extending  from  below  the  thyroid 
cartilage  into  the  posterior  triangle  and  lying  against 
the  spine.  On  section  the  glands  were  filled  with  soft 
yellow  caseo-pus. 

On  the  left  side  there  was  a  rather  smaller  similar 
mass  lying  against  the  spinal  column  and  meeting  in 
the  mid  line  behind  the  larynx  with  the  mass  on  the 
other  side.  This  was  softened  and  caseous  throughout. 
On  dissecting  out  the  pharynx  both  masses  of  glands 
were  found  to  extend  to  the  base  of  the  skull  and  to  the 
posterior  nares. 

Abdomen  : 

The  Omentum  contained  scattered  grey  tubercles 
about  1  mm.  in  diameter ;  a  few  with  central 
opacities. 

A  small  gland  in  the  omentum  near  the  spleen 
■was  yellow  caseous  and  softened. 

Peritoneum. — Normal. 

Stomach .  — K  ormal. 

Small  Intestine. — About  2  feet  from  the  pylorus 
-was  a  small  oval  ulcer  6  mm.  long.  There  was  no 
thickening,  the  base  being  thin  but  slightly  caseous. 

There  was  a  second  circular  punched  out  ulcer 
-2  mm.  in  diameter  ;  the  edges  were  slightly  opaque 
and  caseous.  In  a  Peyer's  patch  nearer  the  colon 
were  four  very  small,  slightly  irregular  ulcers  with  no 
thickening.  A  Peyer's  patch  about  9  in.  from  the 
ileo-coecal  valve  contained  one  small  circular  ulcer 
2*5  mm.  in  diameter.  Its  edges  were  slightly 
raised  and  the  base  consisted  of  the  peritoneum. 

Large  Intestine. — Normal. 

The  Pyloric  Gland.  — A  quarter  of  an  inch  long,  was 
almost  entirely  caseous  and  softened. 

Cardiac  Gland. — Normal. 

The  Mesenteric  Glands. — Were  greatly  enlarged, 
obliterating  the  mesentery  so  that  the  small  intestine 
was  bound  down  to  them.  They  were  adherent : 
five  could  be  separated  at  the  anterior  extremity 
Tanging  in  size  from  \-\  in.  long  ;  there  was  a  mass 
in  the  centre  1  in.  by  J  in.  by  J  in.  and  three  smaller 
glands  fused  together  posteriorly.  They  were  all  soft 
yellow  and  caseous  throughout,  with  a  thin  external 
■capsule.  In  the  rest  of  the  mesentery,  not  bound 
down,  were  six  single  soft  caseous  glands  from  i  to 
\  in.  long.  At  the  junction  of  the  ileum  and  colon 
were  about  twelve  small  glands  only  two  of  which 
each  contained  a  soft  yellowish  nodule. 


One  colic  gland  the  size  of  a  pea  was  caseoua 
and  softened/  the  rest  appeared  normal. 

The  Spleen. — If  in.  by  1  in,  by  J  in.  had  pro- 
jecting slightly  from  the  surface  several  yellowish 
tubercles  from  1  mm. -7  mm.  in  diameter.  On 
section  the  tubercles  were  opaque  yellowish  and 
soft  in  the  centres.  In  the  substance  were  three 
more  yellowish  tubercles  and  numerous  grey  trans- 
parent foci  some  of  which  were  opaque  in  the  centre. 

The  Liver  contained  very  numerous  grey  tubercles 
ranging  in  size  from  a  pin-point  up  to  1  mm.  The 
largest  had  minute  opaque  spots  in  the  centre. 

Two  Small  Glands  in  the  hilum  of  the  spleen 
were  normal. 

Kidneys. — In  the  left  kidney  there  were  seven 
grey  tubercles  with  opaque  centres  each  about]l  mm. 
in  diameter. 

In  the  right  kidney  there  were  eleven,  the 
largest  about  a  pinhead  in  size  and  projecting  slightly 
from  the  surface.  Several  were  opaque  and  slightly 
yellow  in  the  centre. 

Suprarenals.  — Normal. 

Lumbar  and  Iliac  Glands. — Norm?!. 
Thorax  : 

Lungs.— -The  left  lung  was  adherent  to  the  chest 
wall  all  round  ;  dorsally  it  could  be  separated  from 
the  ribs  ;  ventrally  it  was  firmly  adherent  leaving 
a  ragged  surface. 

The  right  lung  was  firmly  adherent  at  its 
base    to    the    diaphragm. 

The  pericardium  was  adherent  to  the  pleura 
on  the  left  side. 

The  anterior  lobe  of  the  left  lung  was  in  a 
condition  of  caseous  pneumonia  being  replaced 
almost  entirely  by  soft  yellow  caseo-pus.  The 
caudal  lobe  contained  two  pea-sized  yellow  nodules 
where  it  was  adherent  to  the  cephalic  lobe;  the 
rest  of  the  lobe  contained  numerous  small  grey  tuber- 
cles with  opaque  centres. 

In  the  right  lung  there  were  numerous  tubercles 
ranging  in  size  from  a  grey  point  up  to  a  pinhead. 
In  the  middle  lobe  there  was  a  cavity  about  quarter 
of  an  inch  in  diameter  with  thin  fibrous  walls 
filled  with   softening   caseous   substance. 

Bronchial   Glands    were   enlarged    and   contained 
soft   yellowish    nodules    replacing   about    half  their 
substance.     At  the  anterior  extremity  of  the  heart 
surrounding  the  great   vessels  there  was  a  mass  of 
glands  fused    together    and    adherent  to    the   left 
lung.     The    gland    substance   was    almost    entirely 
replaced  by  soft  yellow  caseo-pus. 
Heart. — Normal. 
Inguinal  and   Axillary   Glands.—  Normal. 
Brain.  — Normal. 

Microscopical  Examination. 
Tonsil.—  Moderate  number  of  T.B. 
Bronchial  Gland.—  Moderate   number  of  T.B. 
Intestine  (2  ulcers).— A  few  T.B. 
Iliac  Gland. — No  T.B. 
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CALF  382. 


Age — 13  weeks. 


Fed  once  with  culture  derived  from  the  original  material  of  Virus  B.  IX.   (The  culture  used  was-  the  28th  generation  v 
21  days  old.) 

Date— February  7th,  1906. 

Dose — 1*0  milligramme. 

Killed— March  29th,  1906. 

Duration  of  Experiment— 50  day*. 


cwt. 

qrs. 

lbs. 

1 

0 

0 

1 

0 

13 

1 

1 

7 

Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment  and 
the  temperature  remained  practically  normal  throughout. 

Weights. 

February  7th,  1906 
February  21st,  1906 
March  20th  and  29th,  1906 

Gain  in  weight. — 22  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  fair  condition. 

Tongue  and  Pharynx. — Normal. 

The  Eight  Tonsil  showed  on  section  two  or  three 
minute  yellow  foci  which  could  not  be  picked  out  on  the 
point  of  a  scalpel ;  the  left  tonsil  contained  two  soft 
yellow  foci. 

The  Retro-Pharyngeal  Glands  were  not  enlarged  but 
seemed  a  little  firmer  than  normal ;  on  section  in  each  case 
the  cortex  contained  numerous  yellow  caseous  foci,  some 
of  which  were  gritty  ;  they  were  irregular  in  outline  and  in 
places  formed  a  broken  network. 

Submaxillary,  Parotid  and  Cervical  Lymphatic  Glands. — 
Normal. 

Abdomen. 

There  was  an  excess  of  serous  fluid  in  the  peritoneal 
cavity. 

Omentum  and  Peritoneum. — Normal. 
Intestines. — Normal. 


Gastric  Glands. — Normal. 

Mesenteric  Glands. — The  glands  in  the  anterior  part  of 
the  mesentery  were  normal ;  in  the  middle  third,  two 
glands  showed  in  the  cortex  each  a  small  group  of  minute 
yellow  points  ;  two  others  contained  each  a  firm  nodule, 
the  largest  the  size  of  a  small  pea  ;  one  of  these  was  com  - 
posed  of  greyish  translucent  tissue  containing  yellow 
streaks  of  caseation,  some  gritty  ;  the  other  nodule  was  ir- 
regular caseous  and  gritty  from  calcification  ;  the  glands 
in  the  posterior  third  of  the  mesentery  showed  three  small 
groups  of  minute  yellow  foci. 

Ileo-Colic  Glands. — One  showed  a  small  patch  of  the 
cortex  beset  with  irregular  yellow  foci  ;  this  part  of  the 
cortex  seemed  a  little  firmer  than  normal.  Other  ileo- 
colic glands  were  normal. 

Colic  Glands. — Normal. 

Spleen. — 8  ozs.     Normal  on  section. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax. 

Heart  and  Pleura,  Lungst  Bronchial  Glands. — Normal. 

Mediastinal  Glands. — The  long  caudal  mediastinal 
gland  showed  two  yellow  calcareous  foci  in  the  cortex  ; 
other  mediastinal  glands  were  normal. 

Various  Lymphatic  Glands. 

Cozliac,  Renal,  Lumbar,  Iliac,  Precrural,  Popliteal,. 
Gluteal,  Ischiatic,  Prcscapular,  Prepectoral  and  Axillary) 
Glands. — Were  normal. 

Testicles,  Urinary  Bladder,  Eyes. — Normal. 


CALF  380. 


Age — 13  weeks. 


Fed  once  with  culture  obtained  from  the  original  material  of  Virus  B.  IX.     (The  culture  used  was  28th  generation^. 
21  days  old.) 

Date— February  7th,  1906. 

Dose — 1*0  milligramme. 

Killed— June  27th,  1906. 

Duration  of  Experiment — 140  days. 


Clinical  History. 

About  the  beginning  of  April  the  calf  began  to  experi- 
ence some  difficulty  in  breathing,  inspiration  being  ac- 
companied by  a  snoring  noise  ;  this  difficulty  gradually 
became  greater  and  finally  caused  much  distress,  par- 
ticularly after  drinking  ;  the  obstruction  was  evidently 
due  to  enlargement  of  the  pharyngeal  glands.  Enlarged 
glands  near  the  angles  of  the  jaw  were  felt  about  the  begin- 
ning of  May  ;  these  gradually  increased  in  size  and  on 
the  right  side  a  large  prominent  fluctuating  swelling 
developed. 

The  general  condition  of  the  animal  remained  fair,  but 
growth  was  retarded  probably  because  the  animal  was 
unable  to  take  a  sufficienl  amount  of  food  owing  to  the 
obstructed  condition  of  its  pharynx. 

Tuberculin  Test. 

May  31st,  1906. — 113  days  after  the  experiment  began- 
Positive.     Rise  of  temperature  !•■"»    C. 


Temperature, 

The  temperature  during  the  first  three  weeks  was- 
normal  :  it  then  began  to  fluctuate  and  during  the  rest 
of  the  experiment  was  irregular,  never  rising,  however, 
beyond  39'9q  C. 

Weights. 


cwt. 

qrs. 

lbs.. 

February  7th.  L906    - 

-     1 

0 

l(i 

February  21st,   L908    - 

-     1 

0' 

March  20th.   1906 

1 

4 

April  18th,  L906- 

1 

6- 

April  24th,  190ft. 

-     1 

5 

May  l.">th.  1906  - 

-     1 

3 

June  5th,   L906   - 

1 

5. 

June  25th,  L906- 

-     1 

•20  • 

June  27th,  1906- 

-    1 

9  j 

Gain  in  ua  ight.   -'-'I  Lbsi 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Alimentary  Tract : 

Tonsils. — The  left  tonsil  was  considerably  enlarged, 
measuring  2  J  in.  by  1|  in.  by  1^  in.  ;  on  section  it  was 
-composed  of  dense  translucent  tissue  penetrated  with  a 
yellow  necrotic  network  and  containing  here  and  there 
■softened  caseous  areas  ;  the  orifice  and  crypts  of  the 
tonsil  were  dilated  and  lined  by  smooth  mucous  mem- 
brane which  showed  no  sign  of  ulceration. 

The  right  ton?il  was  somewhat  smaller  than  the  left 
but  resembled  it  on  section. 

Tongue  and  Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands. — The  gland  on  the  left  side  con- 
"tained  a  caseo -calcareous  mass,  the  size  of  a  thrush's 
-egg,  with  dense  cicatricial  patches  in  the  centre.  The 
gland  on  the  right  side  was  normal. 

Parotid  Glands. — The  left  parotid  gland  was  enlarged 
and  showed  about  half  its  substance  composed  of  caseo - 
•calcareous  masses  similar  to  those  in  the  submaxillary 
gland. 

The  right  parotid  gland  showed  in  the  'cortex  a 
■dense  gritty  caseous  nodule,  the  size  of  a  broad  bean. 

Cervical  and  Pharyngeal  Glands. — On  the  right  side  of  the 
neck  near  the  angle  of  the  jaw  there  was  a  prominent  spheri- 
cal swelling,  the  size  of  an  orange,  the  skin  over  which  was 
on  the  point  of  breaking  down  ;  on  section  the  swelling 
was  found  to  be  a  cyst  with  thick  caseo-purulent  contents 
and  thin  fibrous  walls  lined  internally  with  a  thin  layer 
■of  granulation  tissue.  On  evacuating  the  contents  of  the 
■cyst  a  funnel-shaped  opening  was  seen  in  the  internal  wall 
which  just  admitted  the  little  finger  ;  this  opening  led 
into  the  centre  of  an  enlarged  superior  cervical  gland  which 
measured  2  in.  by  2  in.  by  1 J  in  ;  on  section  the  gland  was 
■composed  of  dense  gritty  caseous  substance  softened 
in  the  centre  ;  the  capsule  of  the  gland  was  very  greatly 
thickened  ;  near  this  gland  was  a  small  spherical  gland 
•filled  with  thick  yellow  tenacious  caseo-pus  and  sur- 
Tounded  by  a  thick  fibrous  capsule. 

Between  the  latter  and  the  larynx  there  was  a  tense 
spherical  fluctuating  gland,  1£  in.  in  diameter,  the  sub- 
stance of  which  was  almost  completely  converted  into 
yellow  tenacious  caseo-pus  ;  the  capsule  was  much 
thickened  and  in  places  infiltrated  with  tuberculous 
en  asses. 

In  the  region  of  the  right  pharyngeal  gland  there  was 
a,  large  irregular  mass,  adherent  to  surrounding  structures, 
measuring  4  in.  by  '2\  in.  by  2  in.  ;  on  section  the  mass 
Avas  composed  of  the  enlarged  pharyngeal  gland  em- 
bedded in  dense  fibrous  tissue  containing  caseating 
nodules  and  cavities  filled  with  caseo-pus  ;  the  gland 
was  completely  converted  into  a  mass  of  gritty  caseous 
substance  breaking  down  around  the  periphery.  On  the 
left  side  of  the  neck  extending  from  the  base  of  the  skull 
to  the  middle  of  the  neck  there  was  a  chain  of  enlarged 
•glands  which  together  weighed  17  ozs.  The  superior 
•  ;ervical  gland  measured  3  in.  by  3  in.  by  1^  in.  and  showed 
the  cortex  almost  entirely  composed  of  dense  gritty  caseous 
material  containing  two  cavities,  each  the  size  of  a  marble, 
filled  with  greenish-yellow  caseo-pus  ;  the  medulla  was 
dense  white  and  fibrous. 

Two  smaller  glands  near  the  latter  were  casous  and 
-calcareous  almost  throughout. 

In  the  middle  of  the  neck  there  was  a  gland  the  size 
of  an  orange  with  thick  fibrous  walls  and  greenish-yellow 
caseo-purulent  contents  ;  this  gland  was  situated  between 
the  oesophagus  and  the  spine,  the  former  arching  over 
it  and  being  closely  adherent  to  its  capsule  ;  the  latter 
at  one  point  was  very  thin,  and  would  in  a  short  time 
nave  ruptured  into  the  oesophagus. 

Behind  the  left  tonsil  and  closely  adherent  to  it  there 
was  a  large  irregular  mass  measuring  3£  in.  by  3  in.  by 
"2  in. ;  this  at  one  extremity  showed  a  large  caseous  gland 
partially  converted  into  greenish  caseo-pus  ;  the  rest  of 
the  mass  was  composed  of  dense  white  fibrous  tissue 
containing  variously  sized  brownish  translucent  nodules 
infiltrated  with  yellow  streaks  and  foci. 

The  hyoid  bone  on  this  side  near  its  articulation  to  the 
-skull  was  in  a  condition  of  early  necrosis,  the  periosteum 
stripping  readily  from  it. 

Stomach. — On  the  mucous  surface  of  the  rumen  there 
were  numerous  projecting  nodules  ranging  in  size  from 
1  up  to  3  cm.  in  diameter  ;  the  mucous  membrane  over 
the  majority  of  these  showed  an  irregular  ulcer  the  floor 
of  which  was  smooth  and  fibrous  ;  on  section  the  nodules 
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were  situatea  in  tne  submucous  tissue  and  were  com- 
posed of  firm  greyish  tissue  containing  yellow  point  -i 
and  an  ill-defined  yellow  network.  The  other  stomachs 
appeared  normal. 

Small  Intestine. — The  small  intestine  showed  soattered 
along  its  whole  length  numerous  typical  tuberculous 
ulcers  ;  altogether  there  were  about  sixty-four  and  all 
were  situated  in  Peyer's  patches  ;  the  majority  were  small 
and  situated  in  the  centre  of  circular  elevations  of  the 
mucous  membrane;  several  were  larg ',  one  measuring 
2\  in.  by  J  in.,  and  had  very  irregular  raised  margins, 
thich  fibroid  base  and  irregular  floor  covered  with 
a  layer  of  caseo-pus;  on  the  peritoneal  si  rfaee  of  the 
largest  ulcer  there  was  a  firm  nodular  projection,  the  size 
of  a  kidney  bean,  which  on  section  showed  a  yellow 
network  ;  the  peritoneum  corresponding  to  another  of 
the  larger  ulcers  was  roughened,  but  there  were  no 
tubercles. 

Large  Intestine. — In  the  first  part  of  the  colon  there 
was  a  circular  ulcer  1  cm.  in  diameter  with  raised  rounded 
margins  and  slightly  thickened  base  showing  no  sign  of 
caseation. 

Gastric  Glands. — All  the  glands  about  the  rumen  were 
enlarged,  the  largest  measuring  2  in.  by  \\  in.  by  1  in.  ; 
on  section  some  were  composed  throughout  of  dense 
gritty  pinkish-yellow  caseous  substance  ;  others  were 
composed  partly  of  dense  caseous  material  and  partly 
of  fibroid  tissue  containing  gritty  foci  and  a  yellow  net- 
work ;  the  smallest  glands  consisted  of  translucent 
fibroid  tissue  penetrated  with  a  yellow  network  ;  one 
gland  was  a  cyst  with  fibrous  walls  and  caseo-purulent 
contents  ;  another  was  embedded  in  a  mass  of  white 
fibrous  tissue  closely  studded  with  yellow  caseous  nodules. 
The  glands  around  the  other  stomachs  appeared  normal. 

Mesenteric  Glands. — The  chain  of  mesenteric  glands 
showed  about  twenty-six  evenly  distributed  irregular 
nodular  enlargements  ranging  in  size  from  1  in.  by  \  in. 
by  \  in.  to  2  in.  by  \\  in.  by  1  in.  ;  they  cut  with  difficulty 
and  were  composed  of  dense  yellow  caseous  substance 
distinctly  gritty  from  calcification  ;  most  of  the  nodules 
showed  in  the  centre  a  patch  of  cicatricial  tissue. 

Ileo-colic  Glands. — At  the  junction  of  the  ileum  and 
ccecum  there  were  six  enlarged  glands,  the  largest  1^  in. 
by  1J  in.  by  \  in.  ;  the  latter  showed  on  section  patches 
of  dense  cicatricial  tissue,  each  surrounded  by  a  zone  of 
caseo-calcareous  material  ;  the  other  glands  contained 
nodules  similar  to  those  in  the  mesenteric  glands. 

Colic  Glands. — Normal. 

Abdomen. 

Omentum. — The  lymphatic  fringes  on  the  ventral  sur- 
face, chiefly  on  the  left  side,  were  slightly  hypertrophied 
and  contained  a  few  small  hard  tubercles. 

Peritoneum. — The  peritoneum  covering  the  left  side  of 
the  tendon  of  the  diaphragm  showed  a  small  group  of 
translucent  tubercles  surrounded  by  delicate  strands  of 
connective  tissue  ;  on  the  muscle  of  the  diaphragm  there 
was  a  small  flattened  translucent  growth  composed  ap- 
parently of  an  aggregation  of  small  tubercles  with  yellow 
points  in  the  centre  ;  on  the  right  side  of  the  diaphragm 
there  were  numerous  flattened  grey  translucent  tubercles 

Spleen. — Weight  10  ozs.,  showed  on  the  convex  surface 
a  flattened  reddish  growth  1  cm.  in  diameter  containing 
yellow  points  ;  there  were  also  several  congested  con- 
nective tissue  processes  ;  on  section  the  pulp  contained 
one  yellow  calcareous  tubercle  the  size  of  a  pin's  head 
and  a  caseo-calcareous  nodule  the  size  of  a  hempseed. 

Liver. — On  the  convex  surface  of  the  liver  there  were 
numerous  flattened  grey  translucent  tubercles  ranging  in 
size  from  a  mere  point  up  to  2  mm.  in  diameter  ;  there 
were  similar  tubercles  on  the  suspensory  ligament  ; 
projecting  from  the  concave  surface  of  the  liver  there 
was  a  firm  pea-sized  caseous  nodule  containing  calcareous 
particles  ;  near  the  latter  there  was  a  larger  fibrous  nodule 
with  a  small  cavity  in  the  centre  containing  softened 
material ;  in  the  depth  of  the  liver  substance  three  yellow 
gritty  caseous  nodules,  the  largest  the  size  of  a  hempseed, 
were  found. 

Portal  Glands. — One  gland  contained  several  densa 
caseo-calcareous  areas  ;  another  contained  a  pea-sized 
fibroid  nodule  with  yellow  points  some  of  which  were 
gritty. 
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Kidneys. — The  right  kidney  showed  in  the  cortex 
three  grey  miliary  tubercles,  one  of  which  had  a  minute 
opaque  centre.     Left  kidney,  normal. 

Suprarenal    Bodies. — Normal. 

Thorax. 

Lungs. — On  the  surface  of  the  lungs  there  were  about 
half  a  dozen  dark  red  mushroomed  growths,  the  largest 
1  cm.  in  diameter;  on  section  these  were  yellow  and  gritty 
in  the  centre.  Evenly  distributed  throughout  the  lung 
parenchyma  were  moderately  numerous  dark  red  angular 
patches,  ranging  up  to  5  mm.  or  more  in  greatest  diameter ; 
on  section  most  of  these  were  homogeneous,  but  some  con- 
tained yellow  foci  or  small  calcareous  tubercles ;  besi  les 
these  there  were  three  or  four  gritty  caseous  nodules, 
ranging  in  size  from  a  pea  to  French  bean.  Under  the 
pleura  on  the  diaphragmatic  surface  of  the  left  caudal  lobe 
there  were  several  dark  red  consolidated  lobules ;  the 
pleura  around  these  was  covered  with  an  eruption  of  trans- 
parent granules. 

The  Mediastinal  and  Bronchial  Glands. — Were  enlarged 
and  together  weighed  6  ozs.  The  long  caudal  gland 
measured  5£  in.  in  length  and  showed  the  cortex  ex- 
tensively replaced  by  dense  fibro-caseo-calcareous  areas, 
many  of  which  had  in  the  centre  a  small  patch  of  d  ^ns  ) 


cicatricial  tissue.  The  other  mediastinal  glands  and  the 
bronchial  glands  were  similarly  affected. 

Pleura. — The  parietal  pleura  showed  along  the  margins 
of  several  of  the  posterior  ribs  outgrowths  of  soft  pinkish 
connective  tissue. 

On  the  pleura  covering  the  tendon  of  the  diaphragm 
there  were  some  patches  of  dark  red  velvety  vegetations 
and  around  the  margins  of  the  tendon  eo  mective  tissue 
outgrowths  similar  to  those  on  the  parieta'  pleura  ;  there 
we're  also  a  few  loosely  attached  reddish  lenticular  nodules, 
with  caseous  points  in  the  centre,  and  extremely  numerous 
grey  granules. 

Heart. — The  pericardium  covering  the  aorta  showed  a 
velvety  red  patch.     Heart  muscle  and  valves,  normal. 

Various  Lymphatic  Glands. 

The  Cailiac  Glands  were  greatly  enlarged  ;  on 
section  some  were  caseo-calcareous  throughout,  whilst 
others  were  composed  of  dense  caseous  areas  and  fibro- 
caseo-calcareous  tissue  ;  some  of  the  glands  showed  foci 
of  softening  ;  one  gland  was  surrounded  by  a  zone  of 
fibroid  tissue  beset  with  caseating  nodules. 

The  Prescapular,  Prepectoral,  Axillary,  Popliteal, 
Gluteal,  Pudic,  Ischiatic,  Precrural,  Lumbar,  Iliac,  and 
Ilio-sacral  Glands. — Were  normal. 

Testicles. — Normal. 


PIG  114. 

Age. — 14  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX 

Dose. — 1*0  milligramme. 

Date.— June  22nd,  1905. 

Killed.— July  20th,  1905,  48  days  aftei. 


Clinical  History. 

The  animal  showed  no  sign  of  illness  during  the  experi- 
ment. 

Tuberculin  Test. — July  20th,  1905,  forty  days  after 
the  experiment  began.  Positive.  Rise  of  temperature 
1-9°  C. 

Weights. 

From  June  6th,  1905,  to  July  11th  there  was  a  gain 
in  weight  of  12  lbs.  ;  during  the  last  nine  days  there  was 
a  lo33  in  weight  of  1  lb. 

Weight. 


June  6th,  1905 

-     1  qr. 

4  lbs. 

June  27th,     „ 

-     1  qr. 

12  lbs. 

July  11th,     „ 

-     1  qr. 

16  lbs. 

July  20th,     „ 

-     1  qr. 

15  lbs. 

Total  gain  in  weight,  11  lbs. 

POST-MORTEM  EXAMINATION. 

Tonsils. — On  the  surface  of  the  right  tonsil  there  was 
a  bluish  patch  of  mucous  membrane  showing  two  or 
three  small  ulcers ;  the  tonsillar  tissue  beneath  was 
replaced  by  soft  granulation  tissue  ;  left  tonsil,  normal. 

Tongue  and  Pharynx. — Normal. 

Submaxillary  Glands. — On  the  right  side  two  were  much 
enlarged  (largest  \\  in.  by  1J:  in.  by  J  in.)  and  indurated  ; 
they  showed  on  section  throughout  their  substance  a 
coarse  yellow  caseous  network,  which  contained  fine 
calcareous  particles.  On  the  left  side  there  were  two 
enlarged  glands  ;  these  resembled  those  on  the  right 
side,  but  were  not  so  large  nor  so  advanced  in  caseation. 

O.her  glands  in  the  neck  appeared  normal. 

Abdomen: 

The  Omentum  showed  two  or  three  transparent 
mustard-seed-sized  bodies. 

Stomach. — Normal. 

Small  Intestine. — 'In  the  terminal  Peyer's  patch 
in  the  ileum  there  wero  from  eight  to  ten  minute 
congested  ulcers  with  no  thickening  nor  caseation  at 
the  bases  ;   the  rest  of  the  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — The  glands  in  the  anterior 
quarter  of  the  mesentery  were  normal  ;  in  the  middle 


part  there  were  several  slightly  enlarged  indurated 
glands  which  showed  on  section  irregular  yellow 
caseous  areas ;  further  along  there  were  several 
that  were  normal ;  in  the  posterior  quarter  all  the 
glands  were  distinctly  enlarged  and  contained  irregular 
yellow,  slightly  gritty  caseous  patches,  replacing 
about  half  the  substance  ;  some  of  these  areas  were 
beginning  to  soften. 

Ileo-Colic  Glands. — At  the  junction  oc  the  ileum 
and  colon  there  was  a  group  of  enlarged  glands  ; 
they  resembled  on  section  those  in  the  posterior  part 
of  the  mesentery. 

Colic  Gfonds.— Most  of  the  colic  glands  were 
enlarged  and  in  a  similar  condition. 

Glands  around  Pancreas. — Normal. 

Cieliac  Glands. — One  cceliac  gland  contained  two 
or  three  yellow  caseous  foci,  the  largest  tho  size  of  a 
millet  seed. 

/Aver.— The  liver  contained  fairly  numerous 
greyish-white  tubercles,  somewhat  irregular  in 
outline,  evenly  distributed  throughout  the  sub- 
stance ;  the  largest  were  about  the  size  of  millet 
seeds  and  had  definite  opaque  white  caseous  centres. 

The  Portal  Glands  were  not  enlarged  ;  one  contained 
three  or  four  yellow  caseous  foci  and  several  greyish - 
white  points  (?  early  caseous  foci)  ;  another  showed 
on  section  minute  greyish-white  points. 

The  Spleen,  not  enlarged,  showedin  the  pulp  about  a 
dozen  spherical  tubercles  ranging  from  1  to  T5  mm. 
in  diameter ;  the  tubercles  had  grey  margins  and 
opaque  centres,  the  latter  in  the  larger  ones  being 
distinctly  yellow. 

Kidneys.— On  the  surface  of  the  bft  were  two  or 
three  grey  foci  which  extended  into  the  cortex  as  fine 
grey  streaks. 

The  right  kidney  showed  in  the  external  part  of  the 
cortex  a  grey  millet-seed-sized  tubercle  slightly 
opaque  in  the  centre  ;  there  were  also  on  the  surface 
B  few  minute  grey  specks  of  a  doubtful  nature. 

Su prarenal  Bodies.— ■Normal. 

Lumbar  Glands.— In  one  lumbar  gland  there  was  a 
suspicious  greyish-white  point. 
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Thorax : 

Heart  and  Pleura. — Normal. 

Diaphragm. — Normal. 

Tie  Lungs  contained  fairly  numorous  discrete  hard 
tubercles  ranging  in  size  from  about  1  or  0-5  up  to 
•2  mm.  in  diameter  ;  the  majority  of  the  tubercles  were 
yellow  and  caseous  in  the  centre,  but  some  of  the 
smallest  ones  showed  no  central  necrosis. 

Bronchial  Glands.— The  left  bronchial  gland  showed 


a  few  greyish-white  foci  ;  the  li»ut,  one  suspicious 
point;  the  intertraoheo-bronohial  gland  showed  two 
or  three  minute  foci  of  o  iseation. 

Peripheral  Lymphatic  Glands.— Normal. 

Microscop ical  Examination. 

Tonsil— A  few  T.B. 

S/e™     ',      A   No  T.B. 
Lumbar  Gland  ) 


PIG  118. 

Age. — Two  years. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX 

Dose* — l'O  milligramme. 

Date:— June  2nd,  1905. 

Killed.— July  20th,  1905,  -48  days  after. 


Clinical  History. 

There  was  no  disturbance  in  the  general  health  of  the 
animal  during  the  experiment. 

Tuberculin  Test.— July  12th,  1905,  forty  days  after 
the  exp3riment  began.  Positive.  Rise  of  temperature 
21°  C. 


3  qrs.  22  lbs. 

1  qr.       8  lbs. 

2  qrs.     7  lbs. 
2  qrs.  13  lbs. 

-     11-5  lbs. 


Weights. 

There  was  a  steady  gain  hi  weight. 
June  6th,  1905  -  -  1  cwt. 
June  28th,    „  -     2  cwt. 

July  18th,     „  -     2  cwt. 

Gain  in  weight     - 
Rate  of  gain  per  week 

POST-MORTEM  EXAMINATION. 

Condition. — Very  good. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

8 " b maxillary,  Pharyugeal  and  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Sto  much .  — Normal. 

Small  Intestine. — Seven  of  the  Peyer's  patches, 
the  majority  of  which  were  in  the  ileum,  showed 
minute  ulcers  ;  the  last  four  of  these  patches  each 
showed  several  ulcers,  whilst  those  situated  more 
anteriorly  contained  only  one  or  two  ;  in  one  of  the 
latter  there  we-e  two  pin  -head  sized  ha-d  translucent 
bodies  under  the  mucous  membrane  ;  the  ulcers  were 
mostly  star-shaped  and  exposed  very  little  Moor  which 
in  some  was  congested  (?  healing) ;  the  lymphoid  tissue 
beneath  the  ulcers  was  slightly  thickened,  the  thicken- 
ing being  felt  on  passing  the  patch  through  the  ringer 
and  thumb  ;  on  section  the  thickened  base  showed  in  a 
few  instances  an  opaque  whitish  or  yellowish  white 
focus  ;  the  serous  surface  of  the  small  intestine  was 
normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — All  the  mesenteric  glands 
without  exception  were  indurated  and  enlarged  ; 
they  showed  on  section  coarse  yellowish  caseous 
streaks  forming  in  many  of  the  glands  an  irregular 


network  ;  the  caseated  tissue  was  friable  and  con- 
tained a  fine  calcareous  deposit ;  the  gland  tissue 
between  the  caseous  patches  was  firm  giey  and 
translucent.  The  ileo-colic  glands  were  enlarged 
and  on  section  resembled  the  mesenteric. 

Colic  Glands. — Two  mid-colic  glands  contained  a 
few  irregular  yellow  caseous  foci  ;  the  rest  were 
normal. 

Pancreatic  Glmds. — A  gland  lying  on  the  pancreas 
showed  a  few  foci  of  caseation. 

Coeliac,  Lumbar  and,  Iliac  Glands. — Normal. 

Spleen. — Normal. 

Liver  showed  on  the  surface  under  the  capsule 
about  thre.  dozen  tubercles  ranging  in  size  from  0*5 
up  to  about  1  •  5  mm.  in  diameter  ;  the  larger  tubercles 
were  opaque  in  the  centre  ;  the  smaller  ones  grey  and 
translucent  throughout ;  on  section  similar  tubercles 
were  sparsely  scattered  throughout  the  substance. 

Portal  Glands. — Normal. 

Each  Kidney  showed  on  the  surface  a  number  of 
grey  translucent  foci  ranging  in  size  from  a  mere 
point  to  that  of  a  musta.rd  seed. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heait,  Pleura  and  Diaphragm. — Normal. 

Lungs. — On  the  dorsal  surface  of  the  right  caudal 
lobe  there  were  three  grey  tubercles,  slightly  opales- 
cent in  the  centre,  the  largest  about  1*5  mm.  in  dia- 
meter ;  in  other  parts  of  the  lobe  were  seen  some  very 
minute  transparent  grey  points.  In  one  of  the  lobules 
in  the  thin  posterior  margin  of  this  lobe  there  was  a 
group  of  small  firm  nodules  ;  on  section  these  were 
grey  and  resembled  gland  tissue.  In  the  left  caudal 
lobe  a  few  minute  grey  points  were  seen  under  the 
pleura.  On  section  of  the  lungs  no  tubercles  were 
seen. 

Bronehial  and  Mediastinal  Glands. — Normal. 

Peripheral  Lymphatic  Glands. — Normal. 


Microscopical  Examination. 

Small  Intestine  (opaque  focus  beneath  small  ulcer).  - 
T.  B. 


-No 


4  H  2 
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PIG  116. 

Age — Fourteen  weeks. 

Fed  with  a  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — l'O  milligramme. 

Date— June  2nd,  1905. 

Killed— September  22nd,  1905,  112  days  after. 


Clinical  History. 

The  animal  remained  in  good  health  during  the  ex- 
periment. 

Tuberculin  Test.—  September  20th,  1905,  110  days  after 
the  experiment  began.  Positive.  Rise  of  temperature, 
1-9°  C. 

Weights. 

The  animal  was  weighed  at  intervals  of  about  a  fortnight 
and  showed  a  steady  increas?. 

June  6,   1905 1   qr.  9  lbs. 

September  22,  1905       -         -         -         -  2  qrs.  17  lbs. 

Gain  in  weight 1    qr.  10  lbs. 

Rate  of  gain  per  week          -         -         -        -  2-4  lbs. 

POST-MORTEM    EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Pharynx,  and  Tonsils. — Normal. 

Submaxillary  Glands. — On?  on  the  left  side  on?,  the  size 
of  a  pigeon's  egg,  was  caseous  and  softened  practically 
throughout ;  in  the  caseous  material  gritty  particles  could 
be  detected  ;  the  capsule  of  the  gland  was  much  thickened. 
A  second  gland  contained  a  pea-sized  caseous  nodule. 

On  the  right  sid?  one  submaxillary  gland  contained 
a  small  caseating  nodule. 

Some  glands  on  each  side  of  the  neck  near  the  articu- 
lation of  the  jaw  were  normal. 

Retro-Pharyngeal  Glands. — Normal. 

A  gland  the  size  of  a  marble,  lying  just  internal  to 
the  left  styloid  process,  was  caseous  throughout  and 
softened. 

The  Cervical,  Prescapular  and  Prepectoral  Glands 
were  normal. 

Abdomen  i 

The  Omentum  near  the  spleen  showed  five  pin- 
head-sized  shotty  grey  tubercles. 

Stomach.  — Normal. 

Small  Intestine. — -The  long  Peyer's  patch  showed 
about  ten  small  pits  in  the  mucous  membrane 
(?  healed  ulcers) ;  under  two  there  was  a  small  focus 
of  soft  whitish  material,  but  the  others  showed  no 
thickening  of  the  base  or  margins  ;  on  the  serous 
surface  near  the  termination  of  the  intestine  were  two 
subperitoneal  tubercles  ;  rest  of  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Two  glands  in  the  anterior 
part  of  the  mesentery  contained  each  a  collection  of 
soft  caseous  material,  slightly  gritty,  about  the  size 
of  a  broad  bean  ;  four  others  each  contained  a  caseous 
tubercle  the  largest  the  size  of  a  wheat  grain.  In  the 
glands  at  the  junction  of  the  upper  and  middle  thirds 
were  two  thin-walled  cavities,  the  largest  the  size  of  a 
thrush's  egg,  filled  with  caseo-pus.  A  little  further 
along  there  were  three  small  caseous  tubercles.  All 
the  glands  in  the  lower  quarter  of  the  mesentery 
wire  enlarged  and  converted  into  cysts  with  thin 
walls  and  gritty  caseo-purulent  contents. 

Ileo-colic  Glands.—  At  the  junction  of  the  ileum 
and  colon  there  was  a  group  of  glands  ranging  in 
size  from  a  pea  to  a  filbert ;  four  of  the  larger  glands 
were  filled  with  soft  chec  ;y  gritty  caseous  material; 
two  others  were  partly  caseous,  and  two  or  three 
contained  pin-head  sized  caseous  tubercles;  the 
rest  were  normal. 

Colic  Glands. — In  the  first  part  of  the  meso-colon 
many  of  the  colic  glands  were  enlarged  ;  some  were 
practically  caseous  throughout;  others  were  partly 


caseous   or   contained   small   caseous   nodules ;    the 
rest  of  the  colic  glands  appeared  normal. 

On  the  meso-colon  were  several  hard  nodules, 
the  largest  the  size  of  a  wheat  grain,  with  caseous- 
centres,  some  softened. 

The  Coeliac  Glands  were  a  little  enlarged  and 
indurated  and  contained  irregular  yellowish  white 
discrete  caseous  nodules,  the  largest  the  size  of  a 
wheat    grain. 

Glands  in  Small  Omentum. — In  this  region  there- 
were  eight  glands,  the  largest  the  size  of  a  filbert  r 
two  of  the  largest  near  the  hilum  of  the  liver  were 
indurated  and  contained  numerous  yellowish  caseous 
nodules  as  in  the  coeliac  glands,  beginning  to  soften 
and  to  become  confluent  in  patches  ;  all  the  other 
glands  contained  similar  nodules  which  in  some 
were  confluent. 

Tie  Liver  showed  on  the  surface  not  very  numerous 
discrete  tubercles,  ranging  in  size  from  about  0 '  5 
to  a  little  over  1mm.  in  diameter  :  most  of  the  former 
were  greyish  and  translucent,  whilst  all  the  latter 
Lad  soft  caseous  centres,  in  some  cases  gritty  ;  on 
the  concave  surface  were  two  rather  larger  nodules  ;. 
these  had  fibrous  walls  and  soft  caseous  centres.. 
On  section  tubercles  were  found  distributed  evenly 
in  small  numbers  throughout  the  liver  substance. 

The  Spleen  was  not  enlarged  and  was  normal  on 
the  surface  ;  in  the  pulp  there  was  one  tubercle 
about  the  size  of  a  barley  grain  with  a  soft  caseous 
centre  and  three  spherical  pin-head  sized  grey 
tubercles  slightly  opaque  in  the  centre. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart  and  Parietal  Pleura. — Normal. 

The  Tendon  of  the  Diaphragm  showed  on  its  pleural! 
surface  two  or  three  small  translucent  nodules  and 
on  the  peritoneal  surface  three  similar  rather  larger 
ones. 

Lungs. — The  lungs  were  filled  with  hard  nodules 
irregular  or  angular  in  outline ;  they  projected 
above  the  surface  of  the  lung  and  ranged  in  size 
from  a  small  shot  up  to  a  large  pea  ;  they  were  com- 
posed of  dense  translucent  fibroid  tissue  which  con- 
tained soft  purulent  foci  ;  the  nodules  were  mainly 
discrete  but  in  three  or  four  places  near  the  margins 
several  had  coalesced  to  form  irregular  masses  ; 
the  lung  tissue  between  the  nodules  was  crepitant 
and  there  were  no  areas  of  consolidation. 

The  Bronchial  Glands  were  moderately  enlarged 
and  showed  on  section  numerous  more  or  less  discrete 
caseous  nodules  ranging  from  1  to  5  mm.  in  dia- 
meter ;  the  gland  tissue  showed  a  great  excess  of 
interstitial  connective  tissue. 

The  Dorsal  Mediastinal  Glands  were  normal. 

A  Gland  on  the  left  side  just  within  the  entrance 
to  the  thorax,  the  size  of  a  small  marble,  was  caseous? 
throughout  and  softened ;  the  corresponding  one 
on  the  right  side  contained  a  pin-head  sized  caseous 
tubercle. 

Precrural,    Superficial     Inguinal,    Iliac    and     Lumbar 
Glands.  — Normal. 

Ovaries  and  Uterus. — Normal. 

The    left    ear    was   swollen    and    cedematous    (recent 
tuberculin  test). 

Microscopical  Examination. 

Small  Intestine  (Purulent  focus  in  lo  lg  Peyer's  patch)'. 
— No  tubercle  bacilli. 
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PIG  120.     (Sow.) 

Age— Two  years. 

"Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose— 10  milligramme. 

Date— June  2nd,  1905. 

Killed— September  23rd,  19  Do,  113  days  later. 


Clinical  History. 

The  pig  remained  in  good  health  during  the  experiment. 
On  August  27th,  86  days  after  experiment  began,  she 
gave  birth  to  four  young  ones  (this  perhaps  accounts  for 
the  loss  in  weight  between  August  8th  and  September 
23rd). 

The  four  young  ones  were  not  taken  away  from  their 
mother  and  "were  killed  when  8,  34,  74,  and  85  days  old 
respectively ;  they  were  found  to  be  free  from  any  sign 
of  tuberculosis. 

Tuberculin  Ted.— September  20th  1905.  110  days 
after  feeding.    Positive.     Rise  of  temperature,  1*8°  C. 


June  6th,  1905  - 
June  28th,  1905  - 
July  18th,  1905  - 
August  8th,  1905 
September   23rd,    1905 


Weights. 

-  2  cwt. 

-  2  cwt. 

-  2  cwt. 

-  2  cwt. 
2  cwt. 


0  qrs. 


qrs. 
qrs. 
qrs. 
qrs. 


0  lbs. 

5  lbs. 

7  lbs. 

.1  lbs. 


22  lbs. 


From  June  6th,  1905,  to  August  8th,  1905,  there  was 
a  steady  gain  in  weight ;  during  the  last  46  days  the  pig 
lost  17  lbs. 

Gain  in  weight  on  the  initial  weight,  1  qr.  22  lbs. 

POST-MORTEM   EXAMINATION. 

Carcass. — In  very  good  condition. 

Tongue,  Pharynx  and  Tonsils.- — Normal. 

Submaxillary  Glands. — On  the  left  side  one  contained 
a  number  of  more  or  less  discrete  millet  seed  sized  yellow 
gritty  caseous  tubercles;  a  deeper  gland  was  slightly 
enlarged  and  contained  rather  larger  caseous  tubercles 
united  together  in  places  to  form  small  irregular  masses. 

On  the  right  side  the  glands  were  normal. 

Retro  -pharyngeal  and  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach.  — Normal. 

Small  Intestine. — Several  of  the  Peyer's  patches, 
chiefly  in  the  ileum,  showed  some  small  healed 
ulcers  under  one  or  two  of  which  there  was  slight 
thickening  but  no  caseation. 

Large  Intestine. — Normal. 

A  Gastric  Gland  in  the  lesser  curvature  of  the 
stomach  showed  scattered  discrete  yellowish  millet 
seed  sized  tubercles. 

Mesenteric  Glands. — The  great  majority  of  the 
mesenteric  glands  contained  irregular  nodular  masses, 
varying  in  size,  some  replacing  practically  the  whole 
of  the  gland  tissue  ;  the  caseated  masses  were  not 
softened  but  could  be  readily  shelled  out,  and  had 
a  mulberry-like  outline ;  each  was  surrounded 
by  a  thin  fibrous  capsule  which  had  a  loculated 
internal  surface  ;  in  the  anterior  part  the  glands 
were  not  so  severely  affected,  several  appearing 
normal. 


Ileo-colic  Glands. — At  the  junction  of  the  ileum 
with  the  colon  there  was  a  group  of  hard  glands, 
the  largest  the  size  of  a  broad  bean  ;  on  section 
they  were  practically  caseous  throughout  and 
resembled  the  mesenteric  glands  ;  the  caseated 
tissue  was  slightly  gritty. 

Colic  Glands. — Two  glands  on  the  first  part  of 
the  colon  were  slightly  enlarged  and  were  composed 
practically  throughout  of  somewhat  dense  gritty 
caseous  tissue,  which,  as  in  the  mesenteric  glands, 
could  easily  be  shelled  out  from  a  thin  fibrous  capsule  ; 
another  gland  in  this  region  contained  a  pea-sized 
caseous  nodule. 

Two  small  mid  colic  glands  were  similarly 
affected  and  several  contained  calcareous  grains. 

Coeliac  Glands. — Normal. 

In  the  Small  Omentum  there  were  four  glandh 
not  obviously  enlarged  which  showed  on  section 
scattered  throughout  their  substance  discrete  slightly 
gritty  yellow  tubercles,  mostly  about  the  size  of 
millet  seeds. 

A  small  gla.d  lying  on  the  pancreas  showed 
similar  tubercles. 

The  Liver  showed  on  the  surface  sparsely 
scattered  tubercles  ranging  from  a  mustard  seed  to 
a  millet  seed  ;  fifteen  were  counted  on  the  anterior 
surface  and  six  on  the  posterior ;  the  larger  tubercles 
had  fibrous  margins  and  opaque  calcareous  centres  ; 
some  of  the  smaller  ones  were  grey  and  translucent 
whilst  others  were  slightly  opaque  in  the  centre  : 
on  section  similar  tubercles  were  very  sparsely 
scattered  throughout. 

Spleen. — Normal. 

The  Left  Kidney  showed  in  the  cortex  on  the 
surface  a  yellowish  white  nodule  2  mm.  in  diameter 
with  a  dark  congested  spot  in  the  centre. 

Right  Kidney. — Normal. 

Suprarenal  Bodies. — Normal.  (U/S 

Thorax : 

Heart. — Pleura  and  diaphragm  normal. 

Lungs. — In  the  thin  posterior  margin  of  the  leu 
caudal  lobe  there  was  a  pea-sized  reddish  grey  nodule 
not  apparently  of  a  tuberculous  nature  ;  otherwise 
the  lungs  were  normal. 

Bronchial  and  Mediastinal  Glands. — Normal. 
Precrural,  Superficial  Inguinal,  Iliac,  Lumbar,  Prepec- 
toral  and  Left  Prescapular  Glands. — Normal. 

The  Right  Prescapular  Gland  was  enlarged  and 
cedematous. 

The  Right  Ear  was  much  swollen  and  on  section 
exuded  bloodstained  oedema  fluid  (tuberculin  test  72 
hours  previously). 

The  Uterus  contained  a  litho-pcedion. 

Mammary  Glands  (three)  normal. 
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PIG  108. 

Age  —Fifteen  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 01  milligramme. 

Date -July  10th,  1905. 

Killed— October  31st,  1905,  113  days  after. 


Clinical  History. 
The  animal  showed  no  sign  of  illness  during  the  experi- 
ment. 

Tuberculin  Test. — September  20,  1905.  71  days  after 
the  experiment  began.  Positive.  Rise  of  temperature 
2-2°C. 

Weights. 

The  animal  was  weighed  at  intervals  of  about   14  days 

and  showed  a  steady  progressive  increase  in  weight. 

July  11th,  1905  -         -         -     1  qr.     11  lbs. 

October  31st,  1905      -         -         -     3  qrs.     6  lbs. 

Gain  in  weight        -         -         -     1  qr.    23  lbs. 

Rate  of  gain  per  week       -         -  3  "2  lbs. 

POST-MORTEM   EXAMINATION. 

Carcass  in  good  condition. 

Tonsils  showed  on  the  surface  numerous  raised  rounded 
papillae  up  to  2  mm.  in  diameter,  each  with  a  central  duct  ; 
there  were  no  scars  and  no  sign  of  tubercle. 

Tongue  and  Pharynx. — Normal. 

Submaxillary  Glands.— On  the  right  side  there  were  two, 
each  the  size  of  a  pheasant's  egg,  which  consisted  through- 
out of  cheesy  slightly  gritty  caseated  tissue ;  the  capsules  of 
the  glands  were  thickened  ;  on  the  left  side  there  were  two 
similarly  affected  glands,  one  the  size  of  a  pheasant's  egg, 
the  other  somewhat  smaller. 

Pharyngeal  Glands.—' Che  left  pharyngeal  gland  con- 
tained a  firm  pea-sized  caseous  nodule,  slightly  gritty 
from  calcification.  There  was  a  similar  but  slightly 
smaller   nodule  in   the  right  pharyngeal  gland. 

Cervical  Glands. — Normal. 

Thyroid  Body. — Normal. 

Abdomen  : 

The  Omentum  contained  about  a  dozen  firm  nodules, 
the  largest  the  size  of  a  pea  ;  these  on  section  were 
yellow  caseous  and  slightly  gritty  and  had  thin  fibrous 
capsules. 

PtrUoncum. — On  the  cardiac  end  of  the  stomach 
there  were  three  nodules  similar  to  those  in  the 
omentum. 

There  were  three  irregular  caseous  nodules  with 
thick  fibrous  capsules  on  the  parietal  peritoneum  in 
the  neighbourhood  of  the  right  suprarenal  body. 

On  the  peritoneum  between  the  coils  of  the  large 
intestine  were  numerous  firm  caseous  nodules  with 
<jbrous  capsules  the  largest  the  size  of  a  pea. 

Stomach.  —Normal. 

Intestines,  large  and  small,  Normal. 

A  Gland  in  the  lesser  curvature  of  the  stomach  was 
enlarged  and  indurated  and  showed  on  section  the 
whole  gland  composed  of  yellow  cheesy  slightly  gritty 
nodules  surrounded  by  fibrous  tissue  trabecular 
\  group  of  enlarged  coeliac  glands  was  similarly 
affected,  the  caseous  nodules  however  being  larger. 

The  Liver  contained  moderately  numerous  nodules, 
somewhat  irregular  in  outline,  ranging  in  size  from 
about  1  mm.  up  to  4  mm.  in  diameter  ;  the  larger 
nodules  had  fibrous  margins  and  caseous  softened 
centres,  slightly  gritty  from  calcification  ;  the  smallest 
ones  were  translucent  throughout. 

Portal  Glands  (in  small  omentum).  7  or  8  in  number, 
were  enlarged,  largest  size  of  pigeon's  egg,  and  oon 
listed  practically  throughout  of  breaking  down  caseous 
material  slightly  gritty  from  calcification,  intersected 

by  fibrous  Irabcculae  ;  the  capsules  of  the  glands  were 
thickened. 

Spleen,  not  enlarged,  showed  on  the  surface  under 
Ihe  capsule    about  2  dozen  raised    yellow  nodules 


ranging  in  size  from  a  millet  seed  to  a  wheat  grain  ; 
on  section  they  extended  varying  distances  into  the 
pulp  and  were  composed  of  softened  caseous  material 
very  slightly  gritty  from  calcification,  surrounded  by 
fibrous  capsules  ;  similar  nodules  were  distributed 
throughout  the  pulp  in  small  number. 

Kidneys. — In  the  cortex  of  the  right  kidney  there 
was  a  greyish  white  homogeneous  tubercle,  the  size 
of  a  millet  seed.     The  left  kidney  was  normal. 

Suprarenal  Bodies.—  Normal. 

Thorax  : 

Heart  and  Pericardium. — Normal. 

Parietal  pleura. — Normal. 

Diaphragm. — The  tendon  of  the  diaphragm  showed 
on  both  surfaces  a  number  of  hard  raised  nodules, 
the  largest  the  size  of  a  small  bean  ;  they  were  irregu- 
lar in  outline  and  on  section  showed  firm  yellow 
caseous  material,  slightly  gritty  from  calcification, 
with  thick  fibrous  capsules  ;  on  the  peritoneal  surface 
on  the  right  side  there  were  two  or  three  nodules  on 
the  muscle. 

The  Lungs  were  closely  beset  with  hard  nodules 
ranging  in  size  from  a  pin's  head  to  a  small  pea  ;  they 
were  somewhat  irregular  in  outline,  those  under  the 
pleura  projecting  above  the  surface  :  on  section  the 
smaller  nodules  had  caseous  softened  slightly  gritty 
centres  and  fibrous  margins  ;  the  larger  ones  were 
composed  of  firm  greyish  tissue  (resembling  gland 
tissue)  containing  a  few  foci  of  softening  in  the  ventral 
portions  of  the  cephalic  lobes  and  the  ante:  o  ventral 
of  the  caudal;  the  latter  nodules  were  aggregated  to- 
gether to  form  masses  replacing  in  some  cases  almost 
the  whole  of  a  lobule. 

The  Bronchial  Glands  were  greatly  enlarged  and 
indurated  ;  on  section  they  were  composed  through- 
out of  cheesy  gritty  caseous  material  intersected  by 
fibrous  trabcculae;  around  the  gland  was  a  thick 
fibrous  capsule  with  which  the  trabcculae  were  con- 
tinuous. 

The  Ventral  Mediastinal  Glands  were  enlarged  and 
similarly  affected. 

The  Mesenteric  Glands  not  enlarged  contained  about 
a  dozen  widely  distributed  yellow  caseous  tubercles, 
gritty  in  the  centre  and  varying  from  about  1  to  2  mm. 
in  diameter. 

The  Ileo-colic  Glands  contained  similar  tubercles 
and  one  pea-sized  yellow  caseous  nodule.     One  colic 
gland  showed  a  pea-sized  caseous  nodule. 
Various  Lymphatic  Glands: 

The  Right  Iliac  contained  a  firm  pea-sized  caseous 
nodule  with  a  fibrous  margin. 

The  Left  Iliac,  Lumbar,  Right  Superficial  Inguinal, 
Left  Precrural,  Prrscapulur  and  Left  Prepectoral 
Glands  were  normal. 

A  Left  Superficial  Inguinal  Gland  showed  in  the 
cortex  a  yellow  caseous  tubercle  the  size  of  a  pin's 
head. 

The  Right  Precrural  Gland    contained  a  pea-sized 
cllow  caseous  nodule  with  a  fibrous  margin. 

A  gland  below  the  trachea  near  the  entrance  to  the 
thorax  was  enlarged  and  caseous  throughout. 

The.    Right    Prepectoral  Gland   contained  a  yellow 
caseous  tuberole. 
Microscopical  Examinations(  Smear  Preparations). 
Submaxillary  Gland}  ■»»    „,  j. 
Bronchial  Gland        j 
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GOAT  30.     (She.) 

Age -Adult  (mother  of  Goat  32). 

"Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX< 

Dose — l'O  milligramme. 

Date— July  10th,  1935 

Killed— November  1st,  1905,  114  days  later. 


Clinical  History. 

The  goat  showed  no  signs  of  illness  during  the  experi- 
ment. 

The  temperature  was  unaccountably  high  during  the 
first  three  days  but  was  practically  normal  throughout 
the  rest  of  the  experiment. 

Tuberculin  Test.  September  20,  19)3.  72  days  after 
feeding.    Positive.     Rise  of  temp3rature  2-4°C. 


Weights. 
11,  1905 


19, 


2  qrs. 
2  qrs. 
2  qrs. 
2  qrs. 
2  qrs. 

8  lbs. 


6  lbs. 

10  lbs. 

0  lbs. 

19  lbs. 

14  lbs. 


July 
July 
July  25  to  August    8,       „ 

October       18       „    - 
November  1  ,.    - 

Gain  in  weight- 

POST -MORTEM    EXAMINATION. 

Carcass  in  good  condition. 

Tongue,  Tonsils,  and  Pharynx. — Normal. 

Left  Submaxillary  Gland  was  enlarged  to  the  size  of  a 
broad  bean  ;  on  section  the  gland  substance  was  almost 
entirely  replaced  by  caseous  softened  nodules,  the  largest 
the  size  of  a  pea,  each  surrounded  by  a  thin  fibrous 
capsule ;  the  caseous  material  was  viscid  and  slightly 
gritty. 

The  Right  Submaxillary  Gland,  a  little  smaller  than  the 
left,  was  similarly  caseous,  about  three-quarters  of  the 
substance  being  replaced. 

Left  Retro- Pharyngeal  Gland,  size  of  a  large  broad  bean- 
showed  on  section  softened  caseous  gritty  nodules  collected 
together  at  one  extremity  into  a  mass  ;  most  of  the  gland 
substance  was  replaced. 

Right  Retro- Pharyngeal,  slightly  enlarged,  contained 
two  large  pea-sized  caseous  nodules  each  surrounded  by 
a  thin  fibrous  capsule. 

Parotid  Glands. — The  right  parotid  lymphatic  gland 
was  slightly  enlarged  and  contained  three  gritty  caseous 
softened  nodules  with  thin  fibrous  capsules,  largest  the 
size  of  a  small  pea. 

la  the  left  parotid  gland   there  was  one  small  nodule. 

Cervical  Glands. — The  left  upper  cervical  gland,  the  size 
of  a  pea,  was  indurated  and  partly  caseous. 

Other  cervical  glands  were  normal. 


Abdomen. 

Stomach.  — Normal. 

Intestines,  large  and  small. — Normal. 

Gastric  Glands. — Normal. 

A  gland  attached  to  the  first  part  of  the  duodenum 
contained  three  yellow  gritty  foci. 

Mesenteric  Glands. — A  gland  in  the  anterior  part  of 
the  mesentery  contained  a  yellow  pin-head  sized 
gritty  tubercle  ;  other  mesenteric  glands  were 
normal 

One  Ileo-Colic  Glani  contained  four  dry  cheesy 
gritty  nodules,  two  the  size  of  split  peas  and  two 
much  smaller. 

Colic  Glands. — Normal. 

Spleen.  — Normal. 

Liver.  — Normal. 

Portal  Glands. — One  contained  in  the  cortex  a 
group  of  three  small  caseous  gritty  tubercles. 

Kidneys. — Tne  capsules  showed  small  milky  white 
opacities  corresponding  to  small  pits  on  the  surfaces 
of  the  kidneys  ;  on  radial  section  through  these  pit> 
a  grey  streak  was  seen  to  extend  from  each  throughout 
the  whole  thickness  of  the  cortex. 

Thorax. 

Heart.  — Normal. 
Pleura. — Normal. 

Lungs. — -Normal  in  general  appearance,  showed  in 
the  posterior  parts  of  the  caudal  lobes  a  few  grey 
translucent  nodules  ranging  up  to  2  or  3  mm.  in 
diameter  ;  they  showed  no  sign  of  central  necrosis 
and  resembled  the  parasitic  nodules  found  in  the 
lungs  of  other  goats. 

Thoracic  Gland". — A  mediastinal  gland  the  size  of 
a  large  pea  just  above  the  bifurcation  of  the  trachea 
showed  the  greater  part  of  the  substance  caseous  and 
softened. 

Other  mediastinal  glands  and  the  bronchial  glands 
were  normal. 
Prescapular,  Axillary,  Precrural,  Popliteal,  Lumbar  and 
Iliac  Glands.  — -Normal. 

Microscopical  Examination  {Smear  Preparations). 
Left  Retro- Pharyngeal  Gland. — No  T.B. 
Mediastinal  Gland. — No  T.B. 


GOAT  32. 

Age — Twelve  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 1*0  milligramme. 

Date— July  10th,  1905. 

Killed— November  2nd,  1905,  115  days  later. 


Clinical  History. 

The  goat  remained  in  perfectly  good  health    during 
the   experiment. 

The  temperature  was  practically  normal  throughout 
the  experiment. 

Tuberculin  Test.— September  20th,  1905,  72  days  after 
feed'ng.     Positive.     Rise  of  temperature  2-4°C. 


Weights. 
July  11th,  1905  -         - 

July  19th,  1905 
August  1st,  1905 
September  14th,  1905 
October  18th,  1905     - 
November  2nd,  1905 
Gain  in  weight 


1  qr. 

1  qr. 

1  qr. 

1  qr. 


1 


'i'- 


1  lb. 

4  lbs. 

26  lbs. 

14  lbs. 

19  lbs. 

18  lbs. 

17  lbs. 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,    Tonsils  a>id  Pharynx. — Normal. 

Submaxillary  Glands. — The  loft  submaxillary  gland 
contained  a  softened  ealcareo-caseous  nodule  1  5  mm. 
in  diameter. 

In  the  right  submaxillary  gland  there  Was  a  similar 
nodule  2  mm.  in  diameter. 

Pharyngeal  Glands. — Tac  left  retro-pharyngeal  gland 
was  enlarged  and  beset  with  discrete  yellowish  ealcareo- 
caseous  nodules  which  ranged  f  it  m  1  "5  to  about  3  mm.  in 
diameter. 

The  right  retro-pharyngeal  gland  contained  similar 
nodules. 

Cervical  Glands. — A  small  c  rvical  gland,  external  to 
the  right  thyroid  body,  the  size  of  a  small  pea,  had  a 
softened    caseous  and  gritty  centre. 

Other  cervical  glands  normal. 

Parotid  Glands. — Norm.il. 

Abdomen : 

Omentum  and   Peritoneum. — Normal. 

Stomach.  — Normal. 

Small  Intestine. — The  long  Peyer's  patch  showed 
on  the  surface  a  few  soft  yellow  purulent  foci,  the 
largest  about  2  mm.  in  diameter  ;  these  could 
be  easily  scraped  away  with  a  knife,  leaving  in  each 
case  a  shallow  ulcer  in  the  mucous  mrmbrane  :  the 
rest  of  the  intestine  was  normal. 

Large    Intestine. — Normal. 

Gastric  Glands. — A  precardiac;  g'.and  contained  a 
pin-head-sized  yellow,  very  gritty  tubercle  :  other 
gastric  glands  were  normal. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  showed  in  the  cortex  four  ealcareo- 
caseous  tubercles,  the  size  of  wheat-grains,  and 
two  the  size  of  a  shot ;  another  a  little  further 
along  contained  a  few  discrete  calcareous  tubercles  ; 
one  near  the  posterior  part  showed  small  calcareous 
foci ;  the  large  terminal  gland  was  closely  beset 
with  irregular  yellow  highly  calcareous  tubercles, 
the  majority  a  little  over  1  mm.  inj diameter  ;  they 
easily  shelled  out  from  the  gland  substance. 


Ileo-colic  Glands. — One  ileo-cohc  gland  contained 
three  irregular  nodules,  the  largest  the  size  of  a  pea, 
with  thin  fibrous  capsules  and  dry  cheesy  gritty 
caseous  contents  ;  another  showed  in  the  cortex 
numerous  yellow  calcareous  tubercles  similar  to  those 
in  the  terminal  mesenteric. 

Colic  glands. — A  mid  colic  gland  contained  several 
yellow  gritty  tubercles  about  the  size  of  a  shot  and 
-  one  ealcareo-caseous  nodule  the  size  of  a  wheat- 
grain  :    other  colic  glands  were  normal. 

Spleen.  — Normal. 

Liver. — On  the  anterior  surface  lying  in  a  smooth 
depression  in  the  liver  substance  there  was  a  yellowish - 
white  dry  chalky  body,  the  size  of  a  wheat-grain, 
loosely  attached  to  the  capsule.  Substance  norms' 
on    section. 

Portal  Glands. — Normal. 

Kidneys. — Normal. 

Suprarenal  Bodies — Normal. 

Thorax : 

Heart.  — Normal. 

Pleura.  — Normal. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance ;  in  the  thin  margins  of  each  caudal  lobe  there 
were  two  or  three  greyish  translucent  nodules,  and 
on  the  dorsal  surface  of  each  lobe  a  small  patch, 
firmer  than  the  surrounding  lung  tissue,  of  closely 
aggregated  small  grey  tubercles  (parasitic).  In 
the  right  caudal  lobe  near  the  ventral  margin  there 
was  a  nodule  almost  the  size  of  a  broad  bean,  which 
on  section  showed  cavities,  one  rather  large,  filled 
with  viscid  caseo-purulent  material  surrounded  by 
fibrous  tissue  trabecular. 

Bronchial  and  Mediastinal  Glands. — Normal. 
Lymphatic  Glands. 

Axillary,    Prescapular,    Lumbar,    Iliac,    Precrural, 
Popliteal,   Gluteal  and  Pudic  Glands  were  normal. 
Testicles.  — Normal. 

Microscopical  Examination  (Smear  Preparations.) 

Pharyngeal  Gland. — No  T.B. 

Intestine. — Two  foci.     No  T.B.  in  one  ;    a  moderate 

number  in  the  other. 
Lung  Nodule. — No  T.B. 


DOG  58. 

Age — About  six  months. 

Fed  on  July  10th,  1905  with  TO  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Initial  Weight— 1,100  grammes. 

Final  Weight— 2,410  gramme?. 

Gain  in  Weight— 1,310. 

Killed— August  28th.  1905,  49  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

The  Left  Tonsil  contained  a  firm  caseous  focus  the 
size  of  a  millet  seed  and  two  minute  whitish  specks. 

Right  Tonsil. — Normal. 

The  Left  Retro-pharyngeal  Gland  was  twice  the  size 
of  the  right  and  showed  throughout  its  substance  firm 
irregular  greyish  white  patches  and  foci  of  caseation. 

The  Bight  Retro- Pharyngeal  Gland  and  the  Submaxillary 
an/1  Cervi'al  Glands  were  normal. 

Ibdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach .  — Normal. 
\  Small  Intestine. — Two  Peyer's  patches  about  the 

middle  of  the  intestine  each  showed  in  the  lymphoid 
tissue  two  groups  of  minute  yelkvw  foci  (two  to 
four  in  each)  ;  those  were  visible  through  the 
peritoneum.  The  terminal  Peyer's  patch  contained 
numerous  irregular  yellow  foci,  the  largest  of  which 
wore  softened.  The  patch  was  not  thickened  and 
there  was  no  ulceration  of  the  mucous   membrane. 

Large    Intestine. — Normal. 

Mesenterie  Glands.  Slightly  enlarged,  showed 
through  the  capsules  irregular  patches  and  foci  of 
caseation  ;  on  section  the  patches  and  foci  were 
situated  in  the  cortices  and  were  opaque  white 
firm  and  very  irregular  in  outline  ;  the  terminal 
gland  was  most  affected,  the  caseous  areas  being 
very  large. 


An  Ileo-colic  Gland  showed  similar  patches  of 
caseation,  but  was  not  enlarged. 

Spleen,  Liver,  Kidneys  and  Suprarenal  Bodies 
were  normal. 

Portal  Gland. — Normal 

Lungs. — The  right  cephalic  lobe  showed  on  the 
dorsal  surface  under  the  pleura  a  hard  grey  tubercle 
about  2  mm.  in  diameter,  with  a  soft  white  centre. 
On  the  dorsal  surface  of  the  left  caudal  lobe  there  was 
a  similar  tubercle.     Lungs  elsewhere  normal. 

The  Right  Praetracheo-bronchial  Gland,  not  enlarged, 
showed  in  the  cortex  small  irregular  patches  of 
early  caseation. 

An  Intertracheo-  Bronchia  I  Gland  on  the  left  side 
contained  a  few  similar  patches. 

Other  Bronchial  Glands  were  normal. 

Coeliac,  Lumbar  and  Iliac  Glands. — Normal. 

Microscopical  Examination. 

Three  Foci  from  Small  Intestine.—  Numerous  T-R. 

in  all. 

t  ,.  nr       -i    (  Caseous  Focus. — T.  B. 
Left  lonsxl   j  Qpaqm  Spect_m  T.  B. 

Mesenteric  Gland. — Numerous  T.  B. 
Spleen.—  No  T.  B. 

Lung  Tubercle.     Several  beaded  T.  B. 
Bronchial  Gland.  —Numerous  T.    B. 
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DOG  62. 

Age — About  1  year. 

Fed  on  July  10th,  1905,  with  1  rug.  of  culture  from  the  original  material  of  Virus  B.  IX 

Killed— August  28th,  1905,  after  49  days. 

POST-MORTEM  EXAMINATION 

Tonsils  and  Intestines. — Normal. 


All  other  Lymphatic  Glmis  and  all  the  organs    were 
normal  to  the  eve. 


Microscopical. 

Pharyngeal,      Submaxillary      and      Mesenteric     Glands  Paraffin  sections  of  a  mesenteric  gland  showed  not!) ing 

were  normal.  °f  a  tuberculous  nature. 


DOG  52. 

Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Age— Two  days. 

Died— August   12th,   1905. 

Duration  of  Experiment— Seventy-one  days. 


POST-MORTEM  EXAMINATION. 
There  was  a  greyish  focus  in  each  retro-pharyngeal  gland. 
The  Small  Intestines  contained  numerous  round  worms  ; 
otherwise  they  were  normal. 

Mesenteric  and  Colic  Glands  normal. 


Other  Lymphatic  Glands  and  all  the  organs  were  normal. 

Microscopical. 
Pharyngeal  Gland. — Moderately  numerous  T.  B. 
Mesenteric  Glana,. — No  T.  B. 
Colic  Gland.— No  T.  B. 


DOG  50. 

Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed —September  21st,  1905,  111  days  after  feeding. 


Clinical   History. 

There  was  no  sign  of  illness  during  the  experiment. 

Tuberculin  Test. — September  9th,  1905.  Positive. 
Rise  of  temperature  1-2°  C.  (Maximum  39.8  at  the 
ninth  hour).     Dose  of  tuberculin  5-0  c.c. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Retro-Pharyngeal  and  Cervical  Glands. — Normal. 

Intestines. — Normal. 

Mesenteric  and  Colic  Glands. — Normal. 

Lungs. — The  left  cephalic  lobe  was  almost  entirely 
consolidated  and  was  slightly  adherent  to  the  chest  wall 
at  the  apex  ;  it  was  firm  greyish  and  somewhat  trans- 
lucent with  no  opaque  areas  and  showed  nsar  the  apex 
a  small  loculated  cavity  containing  a  small  quantity  of 
yellow  pus.     The  rest  of  the  lung  was  normal. 

The  left  bronchial  gland  was  larger  than  the  right,  but 
there  was  no  sign  of  caseation  or  necrosis. 

Spleen,  Liver  and  Portal  Gland. — Normal. 


Each  Kidney  showed  in  the  cortex  a  few  opaque 
white  spherical  tubercles,  the  size  ot  small  pin's  heads  : 
they  easily  shelled  out  and  were  of  a  soft  consistency, 
but  had  not  broken  down.  (These  were  not  apparently 
of  a  tuberculous  nature.) 

Other  Organs  and  Glands  were  normal. 

Microscopical. 

Kidney  Tubercle. — No  tubercle  bacilli  were  found  -r 
the  smear  showed  numerous  polynuclear  cells  and 
a  few  large  alveolar  cells. 

Pus  from  cavity. — Very  numerous  tubercle  bacilli,  many 
in  clumps  and  very  beaded. 

Emulsion  of  solid  Lung. — No.  T.  B. 

Animals   Inoculated. 

Guinea-pig  1707,  inoculated  intraperitoneally  with 
emulsion  of  consolidated  lung,  died  in  30  days  of  general 
tuberculosis. 

Guinea-pig  1708,  inoculated  intraperitoneally  with 
pus  from  cavity,  died  in  26  days  of  general  tuberculosis. 

Cultures  were  obtained  from  both  the  above  guinea-pigs.. 


77. 


41 
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DOG  60. 

Age— About  sis  month-. 

Fed  on  July  10th,  1903,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Initial  Weight— 1,270  grammes. 
Final  Weight —3,440  grammes. 
Gain  in  Weight— 4.170    „ 

Tuberculin  Test— September  20th,  1903.     Negative.     Dose  of  tuDercuHn,  2'0  co- 
Killed— October  30th,  1905. 
Duration  of  Experiment— 112  days. 


POST-MORTEM  EXAMINATION. 

Tongue.  Tonsils  and  Pharynx. — Normal. 

The  PJiaryngeal  Glands  Mere  not  enlarged  ;  the 
right  contained  three  irregular  chalky  white  foci,  slightly 
gritty  from  calcification,  none  larger  than  a  pin's  head  ; 
the  left  was  normal. 

Abdomen : 

Omentum   and    Peritoneum. — Normal. 

Stomach  and  Intestine. — Normal. 

The  Mesenteric  Glands  were  not  obviously 
enlarged;  three  or  four  showed  through  the  peri- 
toneum opaque  yellowish  nodules,  varying  in 
size  from  0*5  to  2  mm.  in  diameter  ;  on  section  they 
were  situated  wholly  in  the  cortex  and  were  dense 
yellowish -white  irregular  in  outline  and  sharply 
differentiated  from  the  surrounding  gland  substance  ; 
Lsome  showed  in  the  centre  fine  calcareous  deposit. 


The      Ileo-colic      Gland     contained      two      small 
irregular  opaque  tubercles. 

Reeled  Glands. — Normal. 
Spleen. — Normal. 
Liver.  — Normal. 
Kidneys.  — Normal. 
Suprarenal  Bodies. — Normal. 
Lungs. — Normal. 

Portal,  Bronchial,  Iliac,  Prescapular  and  Axillary 
Glands.  — Normal. 

Microscopical. 

Mesenteric  Gland.- -(a)  Numerous  T.  B.  ;  (b)  A  few  T.B. 

Ileo-colic  Gland.— No.  T.  B. 

A  guinea-pig  inoculated  intraperitoneal^  with  an 
emulsion  from  a  mesenteric  gland  died  in  33  days  and 
showed  tuberculosis  of  a  mild  type. 


DOG  64. 

Age— About  1  year. 

Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  IX. 

Tuberculin  Test— September  20th,  1905.     Negative.     Dose  of  tuberculin,  5*0  cc. 

Killed— October  28th,  1905. 

Duration  of  Experiment— 110  days. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Intestines.  — Normal. 

Retro- Pharyngeal,  Cervical  and  Mesenteric  Glands. — 
Normal. 

The  Ileo-colic  Gland  showed  a  patch  of  congestion, 
but  no  foci  of  caseation. 

Splee  i,  Liver  and  Kidneys. — Normal. 


Portal   Gland. — Normal. 

Lungs. — In  one  caudal  lobe  there  was  a  grey  tubercle, 
a  little  larger  than  a  millet  seed,  with  a  slightly  opaque 
centre  ;    otherwise  the  lungs  were  normal. 

Bronchial  Glands. — Normal. 

Microscopical. 
Lung  Tubercle. — No  T.B.  , 


CAT  48.     (Kitten,  11  weeks  old.) 


Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed— August  26th,   1905. 
Duration  of  Experiment— 47  days. 


POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx.— Normal. 
The     Left     Retrq-Pharyngeal     Gland,     not     enlarged, 
showed  a  small  group  of  caseous  foci  in  one  part  of  the 

cortex.  . 

The   Right   Retro- Pharyngeal   Gland,    the   8Ubmax%  U  ry 
and  the  cervk  d  g'amU  were  normal. 
Abdomen  : 

Omentum  and   Peritoneum.— -Normal. 
Stomach.     Normal. 

Small  Intestine.-r'Five  Peyer's  patches  were  some- 
what enlarged  and  showed  on  the  mucous  surface 
each  a  number  of  irregular  congested  ulcers;  on 
tion  the  lymphoid  tissue  at  the  base  and  around 
tbje  margins  was  caseous;  there  were  no  subperi- 
toneal   tubercles. 

The  mucous  m  mbr;;ne    of    the    intestine,  chiefly 

that  Of  the  Uei'tQ,   showed  numerous  minute  ulcers, 

seen  as  reddish   spots  on   the  surf ace ;   on   section 

the    sub-mucous    tissue    under    and   around    them 

caseous, 


Large    Intestine. — Normal. 

Pyloric  Gland. — Normal. 

The  Mesenteric  Gland*  were  all  enlarged  and  indu- 
rated ;  on  section  they  showed  numerous  yellowisH 
white  caseous  patches  of  various  sizes,  in  some 
of  the  glands  replacing  almost  the  whole  of  the 
cortex. 

An  Ileo-Colic  Gland  contained  two  or  three  caseoul 
foci. 

Colic  Gland. — Normal. 

spleen. — Not  enlarged;  on  section  the  Mall 
pighian  corpuscles  were  conspicuous  as  spherical 
bodies,  the  size  of  pins'  heads;  there  was  no 
sign  of  central  necrosis  in  any  of  them. 

Liver. — Normal. 

Portal    Gland. — Normal. 

Kidneys.  — Normal. 

Heart  and  Pleura.— Normal. 

I,„ngs. — On  the  dorsal  surface  of  the  right  cephalic 
lobe  there  was  a  slightly  raised  greyish  yel'ow  patch 
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about  5  mm.  in  diameter  ;  this  on  seetion  extended 
into  the  lung  substance  as  a  solid  wedge  ;  the  mass 
was  firm  and  caseous  and  surrounded  by  a  grey 
translucent  zone.  In  other  parts  of  the  lungs, 
chiefly  in  the  caudal  lobes  under  the  pleura,  were 
seen  grey  foci,  some  barely  visible  to  the  eye,  re- 
sembling early  tubercles. 

Bronchial  Glands. — The   gland   lying   in   front    of 


the  right  bronchus  was  slightly  enlarged  and  Bho 
several  small  caseous  nodules  in  (lie  oortex. 
Other  bronc'iial   glands   were  normal. 

Microscopical    Examination. 
Retro- Pharyngeal  Gland. — Numerous  T.B. 
Caseous  Mass  in  Lung. — Numerous  T.B. 
Grey  focus  in  Lung. — Several  T.B.  found. 
Spleen  {Malpighian  body).— Two  T.B. 


CAT  50.     (Kitten  -Age  11  weeks.) 

Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Tuberculin  Test— September  20th,  1905.     Negative.     Dose  of  tuberculin  TO  cc. 
Killed— September  22nd,   1905. 
Duration  of  Experiment— 74  days. 


POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — 'Normal. 

The  Right  Retropharyngeal  Gland  contained  one  firm 
white  tubercle  about  twice  the  size  of  a  mustard  seed. 

The  Left  Pharyngeal  Gland  was  slightly  enlarged  and 
showed  in  the  cortex  about  half-a-dozen  firm  whitish 
nodules,  the  largest  the  size  of  a  wheat  grain. 

Submaxillary  and  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach.  — Normal. 

Small  Intestine. — In  the  lower  part  of  the  ileum 
there  was  a  large  area  of  ulceration  6  in.  in  length  ; 
the  mucous  membrane  of  this  part  of  the  bowel 
had  completely  disappeared  with  the  exception 
of  a  long  narrow  strip,  the  margins  of  which  were 
serpiginous  whitish  and  slightly  proliferated  ; 
at  each  end  of  the  large  ulcer  the  mucous  membrane 
showed  a  few  small  isolated  ulcers  ;  there  was  no 
thickenine  of  the  wall  of  the  intestine  in  these  regions. 

The  Fever's  patches  were  normal.  There  was  no 
sign  of  tuberculosis  anywhere. 

Large  Intestine. — Normal. 

The  Mesenteric  Glands  were  a  little  enlarged  and 
sliowed  ia  the  cortices  milky  white  firm  caseous 
areas,  irregular  in  size  and  outline. 


One  Ileo-Colic  Gland  contained  a  pin-head  sized 
caseous  focus. 

Colic  Gland. — Normal. 
Spleen.  — Normal. 
Liver.  — -Normal. 
Portal  Gland. — Normal. 
Kidneys.  — Norma  1 . 
Suprarenal  Bodies. — -Normal. 

Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs. — The  right  cephalic  lobe  showe.l  a  patch 
of  collapse,  otherwise  the  lungs  were  crepitant 
throughout ;  they  contained  moderately  numerous 
grey  shotty  tubercle?,  all  remaining  discrete  ;  some 
of  the  tubercles  were  homogeneous  throughout,  but 
the  majority  had  minute  opaque  white  caseous 
centres. 

Bronchial  and  Mediastinal  Glands. — Normal. 

Lumbar,  Iliac  and  Prescapular  Glands.  —Normal. 

Microscopical. 

Mesenteric   Gland. — -Numerous   T.B. 
Lung.— A  few  T.B. 
Spleen.—  No  T.B. 


CAT  52.     (Kitten-Age  11  weeks. 


Fed  on  -July  10th,  1905,  with  1  mg.  of  culture  from  the 
Tuberculin  Test  -September  20th,  1905.     Positive. 
Killed.— November  8th,  1905. 
Duration  of  Experiment— 121  days. 

POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils,  and  Pharynx.—  Normal. 

The  Right  Retropharyngeal  Gland  showe  I  in  the  cortex 
at  one  extremity  a  number  of  hard  white  caseous  nodules, 
slightly  gritty  from  calcification. 

The  Lift  Pharyngeal  Gland  contained  two  chalky  white 
tubercle-!,  the  largest  the  size  of  a  millet  seed. 

Submental,  Submaxillary  and  Cervical  Glands. — Normal 

A>>  I <>men  : 

Omentum  and  Peritoneum. — -Normal. 

Stomach .  — -Normal. 

Small  Intestine. — Normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands  were  slightly  enlarged  and 
showed  calcareo-caseous  areas  of  various  sizes  in  the 
cortex.  In  the  cortex  of  one  of  these  glands  there 
was  a  thin  sheet  of  calcareo-caseous  material  separated 
from  the  capsule  of  the  gland  by  a  thin  layer  of  nor- 
mal gland  tissue. 

The  Ileo-Colic  Gland  showed  in  the  cortex  an 
irregular  thin  calcareo-caseous  patch  over  which 
the  capsule  of  the  gland  was  puckered  and  scarred 

Ileo-coecal  and  Colic  Glands  were  normal. 

The  Spleen  was  not  enlarged ;  on  the  surface 
there  were  three  or  four  rounded  eminences  in  the 
centre  of  two  of  which  the  capsule  showed  a  minute 
whitish  point ;  on  section  these  areas  were  a   little 

77. 


original  material  of  Virus  B.  IX. 

Rise  of  Temperature  1'1°  C.      Dose  of  tuberculin  1.0  cc 


firmer  and  perhaps  paler  than  the  surrounding 
spleen  tissue,  but  there  was  no  sign  of  ca-eation  or 
necrosis. 

Liver.  — Normal. 

Portal   Glands. — Normal. 

Kidneys.— Normal. 

Suprarenal   Bodies. — -Normal. 

Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs.—  The  lungs  were  firmer  and  fuller  than 
normal ;  they  showed  on  the  surface,  particularly 
in  the  caudal  lobe.,  grey  translucent  patches,  ir- 
regular in  outline,  composed  of  confluent  grev 
tubercles  ;  between  the  patches  there  were  a  few 
discrete  tubercles ;  on  section  similar  patches  and 
tubercles  were  seen  in  the  depth  of  the  lung,  diffusely 
infiltrating  the  lung  substance  ;  there  was  no  definite 
caseation,  but  some  of  the  tubercles  showed  signs 
of  commencing   necrosis. 

The  Bronchial  Glands  appeared  a  little  enlarged; 
no  caseous  foci  were  visible. 

Microscopical. 

Calcareo-caseous  Nodule  in  Ileo-cMc  Gland. — Numerous 

T.B. 
A  culture  was  obtained  from  the  ileo- colic  gland. 

4  I  2 
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CAT  46.    (Age  2  years.) 

Fed  on  July  10th,  1905,  with  1  m].  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed.— August  27th,  1905. 
Duration  of  Experiment. — 48  days. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

fc»  Submaxillary,     Pharynjcal,     and     Cervical     Glands. — 
Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach  and  Intestines. — Normal. 

Mesenteric  Glands. — Normal,  with  the  exception 
of  a  small  one  in  the  terminal  part  of  the  mesentery 
which  contained  a  minute  whitish  point. 


The  Ileo-colic  Gland  showed  in  the  centre  a  small 
caseating  tubercle. 

Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver. — Normal. 

Kidneys.  — Normal. 
Lungs. — Normal. 
Bronchial  Glands. — Normal. 

Microscopical  Examination. 
Mesenteric  Gland  Focus. — One  tubercle  bacillus. 
Ileo-colic  Gland  Tubercle. — A  few  tubercle  bacilli. 


CAT  38.     (Young  Adult.) 

Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Tuberculin  Test.— September  20th,  1905.     Positive.     Rise  of  Temperature  17°  C.     Dose  of  tuberculin  2'0  c.c. 

Killed.— September  21st,  1905. 

Duration  of  Experiment. — 111  days. 


POST  MORTEM  EXAMINATION. 
Tonsils  and  Pharynx. — Normal. 

Submaxillary  and  Pharyngeal  Glands. — Normal. 

A  bdomen  : 

Stomach  and  Intestines. — Normal. 

Mesenteric   Glands. — A  terminal  mesenteric  gland 
contained  a  firm    whitish  caseous  tubercle,  irregular 
in  outline,  about  the  size  of  a  pin's  head.     Other 
mesenteric  glands  were  normal. 
Ileo-colic  Glands. — Normal. 
Colic  Glands. — Normal. 


Liver,  Spleen,  Kidneys  and  Suprarenal  Bodies. — 
Normal. 

Portal  Gland. — Normal. 
Thorax : 

Heart  and  Pleura. — Normal. 

Lungs. — The  right  caudal  lobe  showed  under  the 
pleura  a  grey  quite  transparent  body,  less  than  a 
pin's  head  in  size ;  lungs  otherwise  perfectly 
normal. 

Microscopical. 
Tu'jercle  in  Mesenteric  Gland. — A  few  T.B. 
Tubercle  from  Lung. — No  T.B. 


MONGOOSE  8. 

Eed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Died.— August  15th,  1905,  36  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

!  The  Abdomen  was  a  little  distended.  The  peritoneal 
cavity  contained  foul  smelling  turbid  fluid,  and  on  the 
peritoneum  were  deposited  a  few  shreds  of  lymph. 

In  the  wall  of  the  duodenum,  a  quarter  of  an  inch  from 
the  pylorus,  there  was  a  small  perforation,  the  margins 
of  which  were  slightly  hemorrhagic  ;  there  was  no  sur- 
rounding thickening. 


Nothing  of  a  tuberculous  nature  was  seen  in  any  of  the 
organs  or  glands. 

Microscopical. 

Peritoneal    Flu  id.—  Numerous    cocci    and    long    thick 
bacilli  stained  blue  ;  no  tubercle  bacilli. 
Duodenal  ulcer. — No  tubercle  bacilli. 
Mesenteric  Gland     )  >▼    m  r> 

o    7  r  1\0   JL.X>. 

Spleen  ) 


MONGOOSE  10. 

Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Died.— July  31st,  1905,  21  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Animal  thin ;   no  subcutaneous  fat. 

The  mucous  membrane  of  the  stomach  showed  about 
twelve  small  circular  ulcers,  the  largest  2  mm.  in  diameter  ; 
these  had  Bharply  oul  edges  outlined  by  a  line  of  altered 
blood.     The  stomach   was  empty.     The  intestines  were 


almost  empty.    Mucous  membrane  normal.     Other  organ 
and  all  the  lymphatic  glands  appeared  normal. 

Microscopical. 

No  tubercle  bacilli  were  found  in  two  smears  from  the 
mesenteric  glands,  o.'  in  the  smears  from  the  gastric  ulcer, 
spleen,  liver,  kidney  and  lung. 
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MONGOOSE  12. 

Fed  on  September  11th,  1905,  with  1-0  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Died.— October  16th,  1905,  35  days  after  feeding. 


P03T-MORT2M  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Pharyngeal  Glands. — Normal. 

The  Right  Submaxillary  Gland  showed  two  small  patches 
of  caseation  in  the  cortex. 

The  Left  Submaxillary  Gland  was  normal. 

Stomach. — The  mucous  membrane  of  the  stomach  showed 
numerous  small  ulcers  or  erosions  ;  some  of  these  pene- 
trated to  the  muscular  coat,  but  did  not  involve  it ;  in 
the  bases  of  several  bleeding  points  were  seen  from 
which  recent  hemorrhage  had  taken  place. 

The  Small  Intestines  were  filled  with  altered  blood  ; 
the  mucous  membrane  was  normal. 

Gastric,  Mesenteric,  Ileo-colic  and  Colic  Glands. — 
Normal. 

Spleen. — Normal. 
Liver. — Normal. 


Portal  Gland.— Normal. 

Kidneys.  — Normal. 

Suprarenal  Bodies. — Normal. 

Lungs.— In  the  left  caudal  lobe  near  the  dorsal  surface- 
there  was  a  solid  nodule,  the  size  of  a  sin  all  bean,  com- 
posed of  translucent  grey  tissue  speckled  with  yellow 
foci.  The  rest  of  the  lungs  were  normal  except  for  a 
number  of  pea-sized  parasitic  cysts. 

Bronchial  Glands.— The  glands  on  the  left  side  were 
enlarged  ;  one  in  front  of  the  bronchus  showed  the  greater 
part  of  its  substance  firm  yellow  and  caseous  ;  the  one 
posterior  to  the  bronchus  (intertracheo-bronchial)  was 
caseous  throughout.  Other  bronchial  glands  were 
normal. 

Pleura  and  Peritoneum. — Normal. 

Microscopical. 
Submaxillary  Gland. — A  few  T.B. 
Lung  Nodule. — Numerous  T.B. 


MONGOOSE  14. 

Fed  on  September  11th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Died.— On  November  9th,  1905.  59  days  after. 


POST-MORTEM ,  EXAMINATION. 

Tonsils  and  Pharyngeal  Mucous  Membrane. — Normal. 

The  Left  Submaxillary  Gland  was  slightly  enlarged  and 
contained  three  irregular  caseous  tubercles. 

The  Right  Submaxillary  Gland  was  similarly  affected. 

The  Left  Retropharyngeal  Gland  contained  three  or  four 
tubercles  similar  to  those  in  the  submaxillary  glands. 

Right  Retropharyngeal  Gland.—  Normal. 

Abdomen  : 

The  Omentum  contained  two  minute  pearly 
tubercles. 

Stomach. — The  mucous  membrane  showed 
numerous  small  ulcers  ;  at  the  base  of  one  there 
was  a  bleeding  point. 

Intestines. — The  contents  of  the  large  and  small  in- 
testines were  black  (altered  blood)  ;  the  Peyer's 
patches  in  the  small  intestine  contained  minute 
yellow  foci  which  were  visible  only  from  the  peritoneal 
surface  ;   there  was  no  ulceration. 

The  Mesenteric  Glands,?  enlarged,  showed  in  the 
cortex  scattered  soft  yellow  foci,  the  size  of  pins' 
heads. 

Gastric  and  Colic  Glands. — Normal. 


The  Ileo-coecal  Gland  contained  two  soft  yellow 
tubercles,  the  size  of  millet  seeds. 
t  The  Spleen  was  slightly  enlarged  ;  on  the  surface 
at  one  extremity  there  were  a  few  grey  pin-point 
foci ;  in  the  pulp  there  were  about  half-a-dozen 
firm  nodules,  the  largest  about  5  mm.  in  diameter ; 
on  section  they  were  reddish  in  colour  but  paler 
than  the  surrounding  spleen  pulp  ;  the  largest  one 
was  yellow  and  necrotic  in  the  centre. 

The  Liver  showed  numerous  translucent  grey 
tubercles,  the  largest  the  size  of  a  pin's  head. 

Portal  Gland. — Normal. 

Kidneys.  — Normal. 
Thorax : 

Pleura,   Diaphragm  and   Heart. — Normal. 

Lungs. — The  left  cephalic  lobe  contained  two 
firm  grey  nodules,  each  the  size  of  a  split  pea,  slightly 
yellow  in  the  centre  ;  in  the  rest  of  the  lung  there 
were  two  pin-head  sized  grey  tubercles. 

Bronchial  Glands. — Normal. 

Microscopical. 

No  tubercle  bacilli  were  found  in  any  of  the  lesions. 
A  culture  of  the  tubercle  bacillus  was  obtained  from  the 
mesenteric  gland. 


GUINEA-PIG  1621. 

Ted  on  July  10th,  1905,  with  0'  1  mg.  of  culture  from  Virus  B.  IX. 
Initial  Weight.— 330  grammes. 
Final  Weight— 430  grammes. 

Gain  in  Weight -100  grammes. 

Killed.— August  28th,  49  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Pharynx. — Normal. 

The  Submental  Glands,  the  size  of  peas,  were  caseous 
and  softened  throughout ;  a  left  mid-cervical  gland  con- 
tained a  caseous  nodule  5  mm.  in  diameter. 


Small  Intestine. — The  early  part  of  the  ileum  showed 
a  caseous  ulcerated  patch  5  mm.  in  diameter;  rest  of 
intestine  normal. 

The  Mesenteric  Glands  showed  irregular  caseous  patches 
replacing  about  half  the  substance. 


H 
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The  Ilco-colic  and  Colic  Glands  wera  normal. 

Spleen  contained  three  easeating  nodules,  with  mulberry 
like  outline,  5  to  G  mm.  in  diameter. 

In  the  Liver  there  was  one  doubtful  grey  point. 

The  Portal  Gland  contained  two  caseous  nodules,  each 
about  5  mm.  in  diameter. 

Lungs. — In  the  right  caudal  lobe  there  was  one  miliary 
grey  tubercle  with  a  caseous  centre. 


Bronchial  Glands  were  much  enlarged  and  adherent  to- 
each  other  ;  those  on  the  right  side  were  caseous  through- 
out and  partly  softened ;  those  on  the  left  showed 
irregular  caseous  patches ;  other  organs  and  glands, 
normal. 

Microscopical  Examination. 

T.B.  found  in  lung  tubercle  ;  none  in  grey  focus  in 
liver,  but  numerous  other  organisms  stained  blue. 


GUINEA  PIG  1622. 

Fed  on  July  10th,  1905,  with  0- 1  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight.— 370  grammes. 

Final  Weight.— 380  grammes. 

Gain  in  Weight.— 10  grammes. 

Killed. — November  8th,  121  days  after  feeding. 


POST-MORTEM   EXAMINATION. 

Pharynx. — Normal. 

Glands  of  Head  and  Neck. — Normal. 

The  Omentum  contained  two  fibrous  nodules  with 
caseous  centres. 

Intestines. — Normal. 

Two  Glands  near  the  Pylorus  were  enlarged  to  the  size 
of  peas  ;  one  was  composed  of  fibroid  tissue  containing 
a  few  minute  opaque  points  ;  the  other  had  a  thick  fibrous 
capsule  and  soft  caseous  centre. 

The  Posterior  Mesenteric  Gland  was  dense  fibroid  and 
contained  a  cavity  filled  with  thin  whitish  pus. 


The  Spleen  contained  three  easeating  nodules,  largest 
2-5  mm.  in  diameter. 

Liver. — (No  note  made). 

Portal  Gland. — Enlarged,  composed  of  fibroid  tissue- 
containing  yellow  streaks  and  foci  of  necrosis.  The 
c celiac  gland,  the  size  of  a  pea,  had  a  thick  fibrous  margin 
and  purulent  centre.  One  lumbar  gland  was  slightly 
enlarged  and  fibroid. 

Lungs  contained  about  15  caseous  tubercles  with 
grey  margins  1  to  2  mm.  in  diameter. 

Bronchial  Glands  were  enlarged  and  fibroid  and  showed 
minute  foci  of  necrosis. 


GUINEA  PIG  1562. 

Fed  January  2nd,    1905,  with  1*0  mg.  culture  of  Virus  B.  IX. 

Initial  Weight— 290  grammes. 

Final  Weight.— 250  grammes. 

Loss  in  Weight.— 40  grammes. 

Died.— lune  30th,  128  days  after  feeding. 


POST-MORTEM  EXAM  FN  ATION. 

Small  Intestine.— Five  Peyer's  patches  contained  each 
a  soft  caseous  nodule ;  they  ranged  in  size  from  a  pin's 
head  to  a  split  pea  ;  the  mucous  membrane  over  some 
showed  signs  of  beginning  ulceration. 

Large  Intestine. — Three  lymphoid  patches  in  the  cortex 
showed  irregular  yellow  caseous  patches  (3  mm.  in  dia- 
meter) ;  the  mucous  membrane  over  them  w  is  congested 
and  beginning  to  ulcerate. 


Mesenteric  Glands. — Enlarged,  showed  irregular  opaque 
easeo.is  areas  in  the  cortex  ;  the  posterior  gland  was  mo-t 
affected.  The  ileo-colic  glands  showed  caseous  and  softened 
nodules  replacing  about  a  third  of  the  substance. 

Liver,  Spleen,  Lungs  and  Kidneys. — Normal. 

Right  Bronchial  Gland. — Contained  an  opaque  caseous 
nodule  3  mm.  in  diameter ;  other  lymphatic  glands 
were  normal. 


GUINEA-PIG  1564. 


Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight. —530  grammes. 
Final  Weight.   -320  gramm 
Loss  in  Weight.  -210  grammes. 
Died.    -July  2nd,  30  days  after  feeding. 


Pi  STMORTEM   EX  wiix  ATMX. 
Svmll   Intestine.— ,A    Peyer's   patoh    L2   in.   from    the 
cecal  valve  showed  in  the  substance  a  caseous  patch 
2  mm.  in  diameter. 


Mesenteric  Glands.— The  terminal    gland   containc-.l 
caseous  tubercle  about  1  mm.  in  diameter. 

Other  Glands  and  all  Organs.— -Normal. 


1 
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GUINEA-PIG  1560. 

Ted  June  2nd,  1905,  with  1"0  mg.  culture  of  Virus  R.  IX. 
Initial  Weight.— 670  grammes. 
Final  Weight.— 500  grammes. 
Loss  in  Weight— 170  gramme3. 
Died.— July  10th,  38  days  after  feeding. 


POST-MORTEM   EXAMINATION. 

Pharyngeal  Mucous  Membrane  and  Glands  of  Head  and 
Seek.  ■ — Normal. 

Small  Intestines. — The  terminal  Peyer's  patch  was  en- 
larged and  caseous  practically  throughout ;  the  mucous 
membrane  was  not  ulcerated. 

Large  Intestine. — The  colon  at  its  junction  with  the 
\?cecum  showed  a  soft  caseous  area  in  the  wall  with  a 
small  ulcer  on  the  mucous  surface. 

Mesenteric  Glands. — The  anterior  mesenteric  glands 
were  normal.  A  mid-mesenteric  was  enlarged  and 
■caseous  throughout ;  the  terminal  gland  was  enlarged 
and  more  than  three-quarters  caseous  and  beginning  to 
soften. 

The  Ileo-colic  Glands  were  enlarged  and  caseous  prac- 
tically  throughout. 


The  Spleen,  enlarged,  showed  enlargement  of  the 
Malpighian  bodies  without  central  necrosis. 

The  Liver  was  pale  and  contained  a  few  doubtful 
yellow  foci.  The  portal  gland  showed  the  whole  of  the 
cortex  caseous. 

Kidneys,    Suprarenal  Bodies. — Normal. 

Lungs. — In  each  cephalic  lobe  there  was  a  grey  tubercle 
1'5  mm.  in  diameter  with  a  soft  caseous  centre. 

The  Bronchial  Glands  were  much  enlarged  and  prac- 
tically caseous  throughout. 

Other  Lympha'ic  Glands. — Normal. 

Microscopical  Examination. 
Liver.— No  T.B. 
Spleen  and.  Lung. — Numerous  T.B. 


GUINEA-PIG  1566. 


Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 280  grammes. 
Final  Weight.— 270  grammes. 
Loss  in  Weight— 10  grammes. 
Died.  —  Tuly  10th,  38  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

"Pharynx  and  Glands  of  Head  and  Neck. — -Normal. 

Intestines.  — Normal. 

Mesenteric  Glands. — The  terminal  gland,  the  size  of 
a  large  pea,  was  more  than  two-thirds  dense  and  caseous. 

<  'olic  Glands. — One  was  slightly  enlarged  and  showed 
early  caseation. 

Spleen. — Was  not  enlarged  ;  some  of  the  Malpighian 
bo  liea  were  enlarged,  but  not  opaque. 


Liver. — Showed  two  minute  yellow  specks  under  the 
capsule. 

Lungs. — In  the  right  caudal  lobe  there   was  a  smfll 
grey  tubercle.     Other  organs  and  glands  normal. 

Microscopical  Examination . 

A  few  tubercle  bacilli  were  foimd  in  the  liver  and  lung. 
Numerous  tubercle  bacilli  in  the  spleen. 


GUINEA-PIG  1567. 

Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 

Initial  Weight.— 250  grammes. 

Final  Weight— 190  grammes. 

Loss  in  Weight.— 60  grammes.  j 

Died. — 'July  14th,  42  days  after  feeding. 


POST-MORTEM   EXAMINATION. 
Pharynx.  — Normal. 

Neck  Glands. — Submental  an  I  submaxillary  glands 
•enlarged  and  partly  caseous ;  each  cervical  gland  contained 
two  caseous  nodules,  the  largest  2  mm.  in  diameter. 

Intestines. — A  Peyer's  patch,  two  inches  from  the 
pylorus,  contained  a  soft  caseous  patch  2  mm.  in  diameter. 

Some  of  the  lymphoid  patches  in  the  colon  show*  a 
irregular  caseous  foci. 

A  gland  near  the  pylorus,  the  size  of  a  pea,  wa3  firm  and 
three-quarters  caseous. 

Mesenteric  Glands. — Two  in  the  posterior  part  of 
mesentery  were  enlarged  and  showed  the  greater  part 
of  the  cortex  caseous  ;  the  others  were  not  obviously 
affected. 


Ileo-colic  Glands. — On  each  side  of  the  junction  of 
small  and  large  intestines  there  was  an  enlarged  and 
partly  caseous  gland. 

Colic  Glands.  — Normal. 

Spleen. — A  little  enlarged,  contained  numerous  irregular 
caseous  tubercles,  some  confluent. 

Liver. — Showed  fairly  numerous  yellowish  foci. 

Portal  and  Bronchial  Glands. — Extensively  caseous. 

Lungs.—  Showed  patches  of  consolidation  but  no 
tubercles. 

Microscopical  Examination. 

No  tubercle  bacilli  found  in  liver.  A  few  in  the  nodule 
from  small  intestine. 
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GUINEA-PIG  1619. 

Fed  July  10th,  1905,  with  1*0  mg.  culture  of  Virus  B.  IX. 

Initial  Weight.— 400  grammes. 

Final  Weight.  —250  grammes. 

Loss  in  Weight.— 150  grammes. 

Died.— August  21st,  42  days  after  feeding. 


POSTMORTEM  EXAMINATION. 

Pharynx.  — Normal. 

Each  Submaxillary  Gland  contained  a  caseous  focus. 

Two  Glands  in  the  Posterior  Triangle  contained 
soft  caseous  nodules. 

Small  Intestine. — -There  was  a  pin-head-sized  caseous 
focus  under  the  mucous  membrane  near  the  pylorus  : 
near  the  ileo-coecal  valve  there  was  another  large  caseous 
focus  ;   there  was  no  ulceration. 

Large  Intestine. — The  wrall  of  the  coecum  showed  a 
caseous  nodule  not  ulcerated. 

Colon.  — Normal. 

Pyloric  Gland  contained  a  small  tubercle. 

Mesenteric  Glands. — One  anterior  gland  contained 
two  opaque  foci.  The  cortex  of  the  posterior  one  was 
opaque,  yeiiow  and  caseous  :    the  rest  were  normal. 

Each  ileo-colic  gland  contained  a  single  yellow  focus 
and  a  colic  gland  two  caseous  foci. 

Spleen. — Enlarged   (If    by   §   by   \    inches)   contained 


irregular  caseo  necrotic  masses,  replacing  a  cons'derable 
part  of  its  substance. 

Liver  was  beset  with  irregular  bile  stained  patches 
of  necrosis. 

Portal  Gland. — Large  and  caseous  throughout.  Coeliac 
gland  partly  caseous. 

Lungs. — Right  cephalic  and  middle  lobes  were  adherent 
to  each  other  and  to  a  mass  of  glands  around  the  bronchus- 
the  cephalic  lobe  was  wholly  caseous  and  softened  in 
the  centre.  The  middle  lobe  was  collapsed  and  airless  and 
contained  a  yellow  caseous  nodule  and  numerous  minute 
opaque  grey  tubercles ;  in  the  right  caudal  lobe  there 
were  two  small  areas  of  collapse  and  a  yellow  caseous 
mass  surrounding  the  bronchus  at  its  entrance  into  the 
lung.  The  left  lobes  were  crepitant  and  showed  a  moder- 
ate number  of  discrete  tubercles  with  opaque  centres. 

The  Bronchial  Glands  were  much  enlarged,  fused  together 
and  caseous  throughout. 

The  Inguinal,  Axillary  and  Lumbar  Glands  contained 
each  a  caseous  tubercle. 


GUINEA-PIG  1563. 


Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 310  grammes. 
Final  Weight.— 190  grammes. 
Loss  in  Weight— 120  grammes. 
Died. — July  15th,  43  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Pliar ynx.  — Normal. 

A    Mid-cervical   Gland   on   each    side    contained    pin- 
head-sized  caseous  tubercles. 

Small   Intestine. — One    Peyer's    patch    showed    minute 
yellow  points  j  there  was  no  ulceration. 

Mesenteric  Glands. — Three  were  enlarged  and  showed 
their  cortices  partly  caseous. 

One  Ileo-Colic  Gland  contained  a  soft  caseous   nodule 
and  minute  opaque  points  in  the  cortex. 


Spleen. — A  little  enlarged,  contained  fairly  numerous 
opaque  miliary  tubercles. 

The  Liver. — Showed  scatterod  irregu'ar  yellow  areas 
of  necrosis. 

The  Portal  Gland  showed  early  caseous  foci  in  the 
cortex. 

Kidney  and  Heart. — Normal. 

Lungs. — Contained  four  translucent  tubercles. 

Lumbar  Glands. — Partly  caseous. 

The  Inguinal  and  Axillary  Glands  on  left  side  contained 
small  opaque  foci. 

Other  Lymphatic  Glands. — Normal. 


GUINEA-PIG  1565. 


Fed  June  2nd,  1905,  with  P0  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 460  grammes. 
Final  Weight.— 300  grammes. 
Loss  in  Weight. — 100  grammes. 
Died.— July  19th,  47  days  after  feeding. 


POST-MORTKM   EXAMINATION. 

Pharynx.  — Normal. 

Submental,  Submaxillary  and  Cervical  Glands  were 
slightly  enlarged  and  contained  discrete  tubercles  ranging 
in  eize  from  a  millet  seed  to  a  wheat  grain.    • 


Small  Intestine. — A  Peyer's  patch  near  the  end  of  the 
ileum  was  slightly  caseous. 

Large  Intestine. — In  a  lymphoid  patch  at  the  beginning 
of  the  colon  there  was  some  yellow  foci. 

A  Duodenal  Gland  contained  a  minute  whitish  point. 
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Mesenteric  Glands. — The  terminal  gland  was  enlarged 
and  showed  more  than  half  its  cortex  caseous  ;  the  rest 
were  normal. 

The  Ileo-Colic  Gland. — The  size  of  a  pea,  was  three-, 
■quarters  caseous.  The  ileo-eoecal  gland  showed  caseous 
foci.     Colic  glands  normal. 

Spleen. — Slightly  enlarged,  was  beset  with  irregular 
millet  seed  sized  caseating  tubercles. 


The  Liver  contained  numerous  small  irregular  bile 
stained  areas  of  necrosis. 

The  Portal  Gland  was  enlarged  and  extensively 
caseated. 

The  Lyings  contained  two  or  three  small  grey  tubercles. 

The  Left  Inguinal  Glani  contained  a  small  caseous 
tubercle. 


GUINEA-PIG  1561. 
Fed  June  2nd,  1905,  with  1*0  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 420  grammes. 
Final  Weight.— 300  grammes. 
Loss  in  Weight.— 120  grammes. 
Died.— July  24th,  1905,  52  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Pharynx.  — -Normal. 

Right  Submaxillary  Gland. — Enlarged  and  caseous 
throughout. 

Left  Submaxillary  Gland. — Contained  three  opaque  foci  ; 
the  cervical  glands  showed  small  caseous  areas  in  the 
•cortex. 

Small  Intestine. — Two  Peyer s  patches  were  caseous 
and  ulcerated  on  the  mucous  surface. 

Large  Intestine — The  colon  at  its  junction  with  the 
ileum  showed  a  patch  the  size  almost  of  a  threepenny  piece, 
containing  numerous  yellow  foci  without  ulceration. 

The  Mesenteric  Glands,  four  in  number,  and  the 
ileo-colic  glands  were  enlarged  and  their  substance  almost 
entirely  replaced  by  caseous  deposit  beginning  to  soften. 


Spleen. — -A  little  enlarged,  contained  twelve  caseating 
miliary  tubercles. 

Liver. — Showed  scattered  yellow  necrotic  foci. 

Kidneys.  —Normal. 

Lungs. — Right  cephalic  lobe,  collapsed,  contained 
two  hard  fibrous  tubercles  ;  the  rest  of  the  lungs  showed 
patches  of  congestion  but  no  tubercles. 

Bronchial  Glands.— Greatly  enlarged  and  caseous 
throughout. 

Ventral  Mediastinal  Glands. — Partly  caseous. 

One  Lumbar  Gland  contained  an  opaque  point. 

Other  Lymphatic  Glands. — Normal. 

Microscopical  Examination. 
Lung. — No  tubercle  bacilli. 


GUINEA-PIG  1620 

Fed  on  July  10th,  1905,  with  TO  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight.— 330  grammes. 

Final  Weight.— 200  grammes. 

Loss  in  Weight— 130  grammes. 

Died. — September  12th,  64  days  after  feeding. 

POST-MORTEM    EXAMINATION. 

Small  Intestine. — -Eighteen  inches  from  the  pylorus 
the  wall  of  intestine  showed  a  flat  caseous  nodule  5  mm. 
in  diameter  ;  the  nodule  wa.s  softened  in  the  centre  and 
■showed  on  the  mucous  surface  two  or  three  small  ulcers. 

Three  Mesenteric  Glands,  and  two  Ileo-Colic  Glands, 
and  the  Left  Submental  Gland  were  large  and  firm  and 
practically    caseous    throughout. 

The  Mid-cervical  Glands  contained  pin-head  sized 
caseous  tubercles. 

Spleen. — Three  times  the  normal,  was  closely  beset  with 
irregular  caseous  tubercles  confluent  around  the  margins. 

The  Liver  showed  several  pale  fibroid  areas  and  a 
number  of  irregular  canary  yellow  patches  of  necrosis. 


Portal  Gland. — Partly  caseous. 

Kidneys. — There  were  four  miliary  caseous  tubercles  in 
the  right  and  two  in  the  left  kidney. 

The  Cazliac  and  Lurnbzr  Glands  contained  each  a 
caseous  tubercle. 

The  Lungs  contained  numerous  discrete  miliary 
tubercles  with  caseous  centres  and  grey  margins  ;  the 
ventral  part  of  left  cephalic  lobe  was  firm  and  com- 
pletely caseous. 

The  Bronchial  Glands  were  caseous  throughout  and 
partly  softened. 

The  Ventral  Mediastinal  Glands  were  partly  caseous. 
No  tuberculosis  elsewhere. 


RABBIT  301. 

Fed  on  June  2nd,  1905,  with  TO  mg.  of  culture  of  Virus  B.  IX. 
Died.— June  5th,  1905,  3  days  later. 


RABBIT  302. 

Fed  on  June  2nd,  1905,  with  1*0  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight— 1,770  grammes. 

Final  Weight.  —2,900  grammes. 

Gain  in  Weight.— 1,130  grammes. 

Killed. — September  21st,  1905,  111  days  after  feeding. 


POST-MORTEM   EXAMINATION. 

Glands  of  Head  a~>d  Neck. — Normal. 

Small  Intestine. — The  dilated  end  of  the  ileum  and 
the  vermiform  appendix  showed  several  follicles  filled 
with  secretion  ;  otherwise  the  intestines  were  quite 
normal. 

Mesenteric  Gland*. — The  posterior  gland  contained  a 
collection  of  whitish  caseo-pus,  2  mm.  in  diameter. 

Lunqs. — The  right  lung  showed  one  tubercle  1*5  mm. 

77. 


in  diameter  with  a  caseous  centre  and  three  smaller 
grey  tubercles  ;  there  was  one  grey  tubercle  in  the  left 
lung. 

Other  organs  and  glands  were  normal. 

Microscopical. 
Secretion  from  Follicle. — No    T.  B. 
Mesenteric  Gland.— A  few  T.  B. 
Lung. — A  few  T.  B. 
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RABBIT  303. 

Fed  on  June  2nd,  1905,  with  l'Omg.  of  culture  of  Virus  B.  IX. 

Initial  Weight.— 420  grammes. 

Final  Weight.— 540  grammes. 

Gain  in  Weight.— 120  grammes. 

Killed.— July  20th,  1905,  48  days  after  feeding. 


POST-MORTEM   EXAMINATION. 

Small  Intestine. — The  dilated  end  of  the  ileum  showed 
in  its  lymphoid  tissue  just  under  the  peritoneum  about 
thirty  caseous  foci  ;    there  was  no  ulceration  internally. 

The  Appendix  was  swollen  at  its  extremity  for  about 
1£  in.  and  showed  under  the  peritoneum  a  complete  thin 
layer  of  caseous  deposit ;  the  mucous  membrane  over 
it  was  not  ulcerated.  There  were  several  caseous  nodules 
in    the    coecum. 

The  Right  Submaxillary  Gland  was  partly  caseous  ;  the 
Bight  Cervical  contained  an  irregular  caseous  patch. 

Mesenteric  Glands. — The  margins  of  five  were  caseous, 
about  half  the  cortex  being  affected  in  each  case. 

Im'i  gs.  — The  lungs  contained  thirteen  caseating  nodules 
ranging  in  size  frcm  a  pin's  head  to  a  small  pea. 


The  Bronchial  Glmds  were  small,  but  showed  caseous 
foci  in  the  cortex. 

The  Ventral  Mediastinal  Glands  contained  small  opaque 
tubercles. 

The  Spleen  showed  two  grey  tubercles  along  one  margin, 
projecting  slightly  under  the  capsule. 

Liver. — Normal.  Portal  gland,  small,  contained  one 
opaque  point. 

The  Bight  Kidney  showed  one  small  grey  tubercle. 
Other  organs  and  glands  were  normal. 

Microscopical. 
Kidney. — T.B.  fairly  numerous. 
Spleen  (2  smears). — T.  B.  fairly  numerous. 


RABBIT  304. 

Fed  on  June  2nd,  1905,  with  TO  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight. — 533  grammes. 

Final  Weight.— 540  grammes. 

Gain  in  Weight.— 10  grammes. 

Killed.— August  22nd,  1905,  81  days  after. 
POST-MORTEM  EXAMINATION. 
Left    Tonsil. — Enlarged,    caseous    and    ulcerated. 
Bight    Tonsil   and    Pharyngeal    Mucous    Membrane. - 


Normal. 

Small  Intestine. — A  little  be}'ond  the  middle  of  the 
intestine  there  was  an  irregular  ulcer,  about  8  mm.  in 
diameter,  with  raised  irregular  undermined  margins 
and  thick  caseous  base  ;  the  latter  projected  considerably 
from  the  serous  surface.  The  terminal  dilated  portion 
of  the  ileum  showed  in  the  lymphoid  tissue  just  under 
the  peritoneum  numerous  soft  caseous  nodules  the 
mucous  membrane  over  which  in  a  few  cases  was 
ulcerated. 

The  Vermiform  Appendix  showed  numerous  similar 
nodules  ;  over  one  of  these  there  was  a  small  congested 
ulcer  in  the  mucous  membrane. 

The  Eight  Submaxillary  (two)  and  the  Superior  Cervical 
Ola  rids  were  enlarged  and  caseous  throughout.  The  left  pre- 
pcetoral  and  left  axillary  glands  were  slightly1-  enlarged 
and  almost  completely  caseous. 


The  Mesenteric  Glands  were  slightly  enlarged  and 
showed  in  the  cortices  white  patches  and  foci  of  caseation  ; 
in  several  of  the  glands  the  caseous  areas  replaced  almost 
the  whole  of  the  cortex. 

The  Lungs  collapsed  badly  and  contained  large 
firm  caseous  masses,  irregular  in  outline,  occupying 
about  half  the  whole  bulk  of  the  lung  ;  in  the  crepitant 
parts  of  the  lung  between  the  masses  there  were  scattered 
pinhead -sized  tubercles  with  opaque  centres. 

Bronchial  Glands. — Enlarged  and  partly  caseous. 

The  Spleen  contained  one  millet-seed-sized  caseous 
tubercle. 

The  Liver  substance  showed  numerous  minute  grey 
foci.      Portal  gland  normal. 

The  Kidneys  showed  numerous  grey  tubercles  in  the 
cortex  ;  the  majority  of  these  were  small  grey  and  trans- 
lucent, but  a  few  were  larger  and  caseous  in  the  centre. 

There  were  two  flattened  caseous  tubercles  on  the  costal 
pleura. 

Microscopical. 

A  few    T.B.    found  in  the  liver. 


RABBIT  345. 


Fed  on  July  10th,  1905,  with  1  mg.  of  culture  of  Virus 

Initial  Weight  — 1,900  grannie 

Final  Weight.— 2,320  grammes. 

Gain  in  Weight.— 360  grammes. 

Killed.  -September  3rd,  1905,  55  days  Late*. 

]'i  ►ST-MORI  KM    EXAMINATION. 

The  terminal  dilated  portion  of  the 

mowed  in   the   Lymphoid   tissue  just  under  the 

peritoneum  numerot  the  mucous  mem- 

bowed  a  few  small  congested  ulcers.    There  w 
similar  foci   in   the   lymphoi  of  the  appendix. 

]       ■     •  of  the  intestin<    was  m  i  mal. 

\t,  enteric  Glands.  Threesmall  glands  in  the  posterior 
pari  of  the  mesentery  showed  irregular  patches  and 
fo3i   of  caseation    in   the   cortices. 

/.,,  .,,..,.     The    right    middle    lobe    contained   a    la 
ous  nodule,    I    cm     in   diameter,    mth   greyish   red 
margin;    in  the  middle  oft]  I   caudal  l"l»'  thei 
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was  a  somewhat  larger  similar  mass;    besides  these  the 

right   lung  contained  about  half-a-dozen  opaque  mil:     5 

In    the   left  lobes    there    were   six   or   seven 

opaque  miliary  tubercles  and  one  pea-sized  nodule  with 

vish-red  miry  in. 

Bight  Bronchial   Gland    was   enlarged,   indurated 

and  showed  irregular  caseous  patches.    The  left  bronchial 

was  unaffected. 

Other  organs  and  glands  were  normal. 

Microscopical. 
Numerous  T.  B.  were  found  in  one  of  the  caseous  foci 
from  the  ileum  and  a  lew  in  one  from  the  appendix. 
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RABBIT  346. 

Ted  on  July  10th,  1905,  with  1  mg.  of  culture  of  Virus  B.  IX 

Initial  Weight.— 1,800  grammes. 

Final  Weight.— 1,970  grammes. 

Gain  in  Weight. — 170  grammes. 

Xilled.— November  8th,  1905,  121  days  later. 

POST-MORTEM    EXAMINATION- 
Orgars  and  glands  healthy. 


77- 

4  k  2 
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FEEDING    EXPERIMENTS    WITH    VARIOUS    VIRUSES. 


The  animals  included  in  each  of  the  three  preceding 
series  of  feeding  experiments  were  given  tuberculous 
material  originating  from  the  same  bovine  virus.  Besides 
these  there  is  a  considerable  number  of  animals  fed  at 
different  times  and  with  tuberculous  material,  milk  or 
culture,  from  different  viruses,  which  do  not  form  a 
uniform  series. 

These  have  been  collected  together  and  are  considered 
in  this  report. 

Some  of  the  animals  were  fed  with  the  object  of  studying 
the  effects  in  a  particular  species  of  the  ingestion  of  the 
bovine  tubercle  bacillus,  others  with  the  object  of  pro- 
ducing a  less  severe  form  of  tuberculosis  than  would  have 
resulted  from  any  of  the  other  methods  of  inoculation,  with 
a  view  to  prolonging  to  the  utmost  the  duration  of  residence 
of  a  culture  in  a  particular  animal  body. 

Many  of  the  latter  animals  are  the  second  or  even  the 
third  of  a  series  of  animals  through  which  a  virus  has  been 
passed.  The  full  details  of  these  experiments  will  be  found 
in  another  part  of  the  appendix  (see  modification  experi- 
ments) ;  they  are  briefly  referred  to  here  for  consideration 
of  the  anatomical  distribution  of  tuberculosis  in  feeding  ; 
only  those  experiments  are  included  in  which  the  cultures 
employed  retained  their  original  virulence  unchanged. 

ORANGS. 

A  young  orang.  fed  with  tuberculous  milk  of  Cow  44 
(Virus  B.  I.)  for  12  days,  died  of  acute  diarrhoea  16  days 
after  the  experiment  began.  There  was  no  sign  of  tuber- 
culosis in  the  body,  and  guinea-pigs  inoculated  with 
emulsions  made  from  the  mesenteric  glands,  liver  and 
spleen  remained  healthy. 

Another  young  orang,  fed  with  0  01  milligramme  of 
culture  from  Virus  B.  I.  (C.>w  44)  died  in  6  days  of 
ulcerative  colitis.  The  organs  and  glands  were  free  from 
tuberculosis  and  guinea-pigs  inoculated  with  emulsions 
made  from  the  pharyngeal,  precardiac  and  mesenteric 
glands  remained  healthy. 

CHIMPANZEES. 

Seven  chimpanzees  have  been  fed  with  bovine  tuber- 
culous material,  two  with  tuberculous  milk  and  five  with 
culture  ;  in  two  of  the  latter  cases  the  culture  used  was 
derived  from  original  material  (Viruses  B.  IV.  and  B.  IX.)  ; 
in  the  other  three  the  cultures  were  obtained  from  chim- 
panzees (see  Modification  Experiments,  Vol.  III.). 

CHIMPANZEES    EED    WITH    TUBERCULOUS 
MILK. 

Chimpanzee  8  was  fed  on  October  28, 1904  with  107  c.c, 
of  the  milk  of  Cow  172  (Virus  B.  IV.),  estimated  to  contain 
10,0(»C,000  tubercle  bacilli. 

She  remained  well  until  March  14, 1905,  when  she  con- 
tracted broncho-pneumonia  ;  she  died  7  days  later,  appar- 
ently from  heart  failure  ;  the  experiment  had  lasted  144 
days. 

On  post-morten  examination  there  were  several  tuber- 
culous ulcers  in  the  small  intestine,  nine  mesenteric  glands 
contained  gritty  fibro-caseous  nodules,  and  three  colic 
glands  were  caseous  ;  there  was  no  sign  of  tuberculosis 
elsewhere ;  a  guinea-pig,  however,  inoculated  with  an 
emulsion  from  the  spleen  died  of  tuberculosis. 

Chimpanzee  6  was  fed  for  a  week  with  milk  of  Cow  172, 
during  which  time  about  1,000  c.c.  were  drank. 

The  animal  after  a  time  became  ill  and  gradually  lost 
weight  ;  it  was  killed,  when  dying,  100  days  after  the 
experiment  began. 

There  were  very  numerous  tuberculous  ulcers  in  the 
small,  and  several  in  the  large  intestine.  All  the  glands 
attached  to  the  intestines  were  enlarged  and  cas  oub  ; 
there  were  a  few  caseous  tubercles  in  the  spleen  and  a 
moderate  number  of  grey  nodules,  showing  very  little 
caseation,  in  the  lungs. 

CHIMPANZEES    FED    WITH    CULTURE. 

Chimpanzee  2  was  fed  on  October  31,  1904,  with  1  mg. 
of  culture.derivcd  from  the  original  material  of  Virus  H.  IV. 

The  animal  remained  well  until  December  15,  1904,  and 
then  became  quieter  and  began  to  lose  flesh  :  In-  died  on 
December  20,  1904,  50  days  after  the  experiment  began. 


The  post-mortem  examination  showed  numerous  ulcers 
in  the  small  intestine  ;  enlargement  and  caseation  of  the 
mesenteric  and  colic  glands  ;  caseous  foci  in  the  bronchial 
glands  and  a  few  tubercles  in  the  spleen  and  lungs. 

Chimpanzee  14  was  fed  on  September  11, 1 905,  with  abouf 
1  •  1  mg.  of  culture  derived  from  the  original  material  of 
Virus  B.  IX.  Illness  very  quickly  supervened  and  he 
died  of  acute  tuberculosis  63  days  after  the  experiment 
began. 

The  abdominal  organs  were  matted  together,  and  there 
was  very  extensive  ulceration  of  the  mucous  membrane 
of  the  intestines  ;  the  cervical  glands  and  all  the  glands 
attached  to  the  intestine  were  enlarged  and  caseating ;  the 
spleen  was  enlarged  and  contained  sparsely  scattered 
caseous  tubercles  ;  the  kidneys  and  lungs  contained  dis- 
crete tubercles  and  there  were  doubtful  points  (?  early- 
tubercles)  in  the  substance  of  the  liver. 

The  tuberculosis  in  this  case,  as  in  Chimpanzee  2,  was- 
most  severe  in  the  intestines  and  attached  glands. 

Chimpanzee  10  was  fed  on  July  16,  1905,  with  0-l  mg. 
of  culture  obtained  from  a  colic  gland  of  Chimpanzee  8 
and  died  on  November  6,  1905,  113  days  after. 

The  post-mortem  examination  showed  general  pro- 
gressive tuberculosis  with  extensive  tuberculous  ulceration 
of  the  intestinal  mucous  membrane  and  great  enlargement 
and  caseation  of  the  mesenteric  glands. 

Chimpanzee  16  was  fed  with  0*01  mg.  of  culture  obtained 
from  Chimpanzee  10  ;  it  died  in  91  days  of  general  tuber- 
culosis, the  mesenteric  and  retroperitoneal  glands  being 
much  enlarged  and  extensively  caseated. 

Chimpanzee  18  fed  on  February  12,  1906,  with  0' 01 
mg.  of  culture  obtained  from  Chimpanzee  14,  died  in  llfr 
days  of  very  severe  generalised  tuberculosis.  The  left 
tonsil  and  the  intestines  were  ulcerated ;  all  the  glands 
on  the  left  side  of  the  neck  were  enlarged  and  caseousr 
and  formed  a  very  large  prominent  mass  ;  on  the  right 
side  only  the  superior  cervical  glands  were  caseous  ;  the 
mesenteric  and  several  of  the  colic  glands  -were  much 
enlarged  and  advanced  in  caseation  ;  there  was  a  very 
intense  tuberculous  peritonitis,  the  parietal  and  visceral 
peritoneum  being  covered  with  tubercles,  which  in  several! 
places  had  fused  together  to  form  irregular  caseating 
masses  ;  the  liver  and  spleen,  and  in  several  places  the 
large  intestine,  were  closely  adherent  to  the  wall  of  the 
abdomen  ;  the  lungs  and  liver  contained  scattered  caseous 
nodules ;  the  spleen  was  enlarged  and  showed  numerous 
soft  nodules  in  the  pulp  ;  the  kidneys  contained  a  few 
tubercles. 

These  experiments  with  chimpanzees  show  that  the 
bovine  tubercle  bacillus  can,  when  introduced  into  the 
alimentary  tract,  even  in  small  dose,  very  readily  setup 
tuberculosis  in  the  anthropoid  ape. 

In  five  of  the  animals  the  disease  produced  was 
generalised,  and  progressive,  and  led  to  a  fatal  result  in 
periods  varying  from  56  to  113  days. 

In  Chimpanzee  8  the  tuberculous  process  in  144  days- 
had  not  extended  beyond,  and  appeared  to  be  arrested 
in,  the  mesenteric  and  colic  glands. 

With  this  exception,  chimpanzees  have  shown  them- 
selves to  be  as  susceptible  to  tuberculosis  as  baboons  and 
rhesus  monkeys. 

RHESUS  MONKEYS. 

Fourteen  rhesus  monkeys  are  considered  ;  five  were  fed1 
with  tuberculous  milk  and  nine  with  culture. 

MONKEYS   FED   WITH  MILK. 

Monkey  02,  a  very  yovnst  aniir.al  (see  page  651),  was  fed 
with  milk  from  the  inoculated  quarters  of  Cow  74  for 
(iO  days,  drinking  during  this  time  altogether  about  9,785 
cubic  centimetres. 

The  milk  was  normal  in  general  appearance  and  did  not 
contain  many  tubercle  bacilli,  a  few  only  being  found 
after  centrifugalisation. 

The  monkey  remained  well  for  several  weeks  and  then 
began  to  exhibit  signs  of  pulmonary  distress;  it  was 
killed  when  ill,  71  days  after  the  experiment  began. 

At  the  post-mortem  examination  two  of  the  lobes  of 
the  right  lung  were  found  consolidated  and  caseating,  and 
there  were  some  large  caseous  areas  in  the  rest  of  the  lung  ; 
the  bronchial  and  mediastinal  glands  were  enlarged  and 
caseous  ;  the  spleen  contained  numerous  caseous  nodules, 
6    to  8  mm.   in   diameter ;    the  liver  and    both    kidneys 
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contained  a  number  of  small  tubercles,  and  there  were  a  few 
small  tubercles  on  the  parietal  pleura;  the  mucous  mem- 
brane of  the  alimentary  tract  and  the  glands  in  connection 
with  it  (except  one  rectal  gland,  which  contained  a  caseous 
focus)  showed  no  sign  of  tuberculosis. 

Monkey  70,  also  a  voang  anima',  was  fed  for  3  days 
with  milk  of  Cow  74,  at  a  later  date  than  Monkey  62, 
receiving  altogether  about  40  cubic  centimetres.  The 
cow  during  this  time  was  very  ill,  and  gave  only  a  very 
small  quantity  of  milk,  which  was,  however,  extremely 
rich  in  tubercle  bacilli. 

The  monkey  was  killed,  when  ill,  24  days  after  the  ex- 
periment began  and  showed  acute  tuberculosis  of  the 
lungs  (closely  set  miliary  tubercles  beginning  to  caseate). 
enlargement  and  early  caseation  of  the  bronchial  and 
mediastinal  glands  and  of  the  mesenteric  and  colic  glands  ; 
two  submaxillary  glands  contained  minute  foci  ;  the  spleen, 
liver  and  kidneys  were  normal  to  the  naked  eye,  and  there 
was  no  evidence  of  tuberculosis  in  the  mucous  membrane 
of  the  alimentary  tract. 

Monkey  72,  an  adult  female,  was  fed  with  a  very  small 
quantity  of  milk  withdrawn  from  the  udder  of  Cow  74 
after  her  death  ;  the  monkey  died  as  the  result  of  an 
accident  19  days  after  the  experiment  began  and  no 
tuberculous  lesions  were  found ;  guinea-pigs,  however, 
inoculated  from  the  submaxillary  and  mesenteric  glands 
became  tuberculous. 

Two  adult  rhesus  monkeys,  Nos.  64  and  66,  were  fed  with 
milk  of  Cow  68  for  33  days  ;  both  were  killed  87  days 
after  the  experiment  began  and  showed  generalised 
tuberculosis. 

In  one,  No.  66.  infection  appeared  to  have  spread  from 
the  ccecum,  in  which  there  were  some  tuberculous  ulcers  ; 
the  adjacent  colic  glands  were  enlarged  and  caseous,  and 
there  were  sparsely  scattered  caseous  nodules  in  the  lungs, 
liver  and  spleen. 

In  the  other  there  were  some  ulcers  in  the  ccecum, 
apparently  of  old  standing  (probably  dysenteric),  and 
no  disease  of  the  glands  in  connection  with  the  alimentary 
tract ;  the  liver,  spleen  and  lungs  contained  numerous 
caseous  nodules ;  the  right  lung  contained  besides  a 
caseous  mass  2  ■  5  cm.  in  diameter  ;  the  dorsal  and  ventral 
mediastinal  glands  were  very  large  and  extensively  caseous; 
the  right  bronchial  gland  contained  some  small  tubercles 
and  each  kidney  contained  one  tubercle  ;  there  were  numer- 
ous caseous  nodules  in  the  omentum  and  on  the  mesentery 
and  meso- colon.  It  was  not  certain  in  this  case  that  the 
tuberculosis  was  set  up  by  the  bacilli  administered  ;  the 
caseous  mass  in  the  lungs  seemed  to  be  too  old  to  have 
been  produced  during  the  period  covered  by  the  experi- 
ment, and  moreover,  other  lesions  were  much  more  ad- 
vanced than  those  in  the  companion  monkey  ;  this  case 
must  therefore  be  excluded  from  further  consideration. 

MONKEYS   FED  WITH  CULTURE. 

Monkey  74  was  fed  six  times  with  culture  derived  from 
Cow  68  (Virus  B.  III.)  and  died  40  days  after  the  experi- 
ment began.  The  small  intestine  showed  extensive  early 
tuberculosis,  the  ileo-colic  glands  were  enlarged  and 
caseous,  and  there  were  caseous  foci  in  the  mesenteric, 
colic,  submaxillary,  pharyngeal,  cervical  and  thoracic 
glands  ;  the  lungs  contained  about  a  dozen  caseous 
nodules  ;  the  liver  and  one  kidney  each  contained  a  small 
tubercle  and  there  were  three  caseous  tubercles  in  the 
spleen. 

Monkey  104  was  fed  with  l'O  mg.  of  culture  derived 
from  the  original  material  of  Virus  B.  IV. ;  it  died  13  days 
later  and  showed  no  sign  of  tuberculosis. 

A  series  of  four  rhesus  monkeys  was  fed  with  cul'ure 
obtained  from  the  supramammary  lymphatic  gland  of 
Cow  44  (Virus  B.I.)  ;  they  were 'fed  at  the  same  time 
as  Orang  8,  with  the  object  of  comparing  the  relative 
susceptibility  of  these  two  species  of  animals. 

Two  of  the  monkeys  received  the  same  dose  as  the 
orang,  i.e.,  0-01  mg.  ;  the  other  two  were  given  much 
smaller  doses,  0  0001  and  0-00001  mg.  respectively. 

The  primary  object  of  the  experiments  was  unfulfilled 
owing  to  the  orang  dying  soon  after  it  was  fed. 

The  series  is,  however,  of  interest  as  showing  the  varia- 
tions in  the  distribution  of  tuberculosis  after  feeding. 

Monkey  78,  dose  0"01  mg.,  was  killed  in  71  days  and 
showed  tuberculous  ulcers  in  the  small  intestine,  great 
enlargement,  caseation  and  softening  of  the  mesenteric 
glands,  and  caseous  nodules  in  all  the  organs  and  many 
of  the  glands  ;  there  were  also  numerous  caseous  nodules 
in  the  omentum. 


Monkey  76,  dose  0*01   mg.    was  killed    when   dying, 

228  days  after  the  experiment  bc^an  ;  tin-  post-mort'-m 
examination  showed  some  small  ulcers  in  the  small  inte 
tine,  caseation  and  softening  of  the  pharyngeal  and 
mesenteric  glands,  and  widespread  generalised  tuber- 
culosis; the  lungs  were  very  severely  affected,  and  tin- 
bronchial  glands  were  larger  and  more  extensively  ca  -' 
than  the  mesenteric  or  pharyngeal. 

In  Monkeys  80  and  82,  killed  in  165  and  170  days 
respectively,  the  distribution  of  the  disease  was  practically 
identical;  in  neither  was  there  any  sign  of  tuberculosis 
in  the  alimentary  tract  cr  abdominal  lymphatic  glands 
(in  Monkey  82  a  pharyngeal  gland  was  caseous),  but  in 
both  extensive  tuberculosis  of  the  lungs  and  thoracic 
glands. 

Two  monkevs  were  fed  with  culture  obtained  from 
Monkev  116  (Virus  B.  IX.)  (see  Modification  Experiments, 
Vol.    III.),  one  receiving  O'Jl   mg.,  the  oth-r  0*0001    mg. 

The  first,  No.  130,  died  in  86  days,  and  showed  consolida  - 
tion  and  caseation  of  the  right  middle  lobes  and  discrete 
caseous  nodules  in  the  rest  of  the  lung,  caseation  of 
the  bronchial  glands,  numerous  yellow  nodules  in  the 
spleen,  and  a  few  tubercles  in  the  liver  and  kidneys ; 
there  was  no  disease  of  the  alimentary  tract,  and  all  th 
glands  in  connection  with  it  were  normal,  except  one 
ileo-colic  gland,  which  contained  a  small  tubercle.  The 
second  animal,  No.  132,  died  in  134  days;  in  this  ca 
also  there  was  no  tuberculosis  of  the  mucous  membrane, 
of  the  alimentary  tract  or  of  the  glands  attached  to  it 
(except  one  mesenteric  and  one  gastric  gland),  but  exten- 
sive tuberculosis  of  the  lungs  and  thoracic  glands  ;  one  b 
of  the  lung  was  solid  throughout  and  advanced  in  caseatior , 
the  others  contained  caseous  masses  or  discrete  tubercles  : 
the  bronchial  glands  were  enlarged  and  caseous,  and 
the  spleen  and  liver  contained  caseous  nodules. 

Two  monkeys  were  fed  with  culture  obtained  from 
Baboon  68  (Virus  B.  IX.)  (s?e  Modification  Experiment.-, 
Vol.  III.),  one  receiving  0-01  mg.,  the  other  O'OOOl  mg. 

The  one  fed  with  0-01  mg.  No.  126,  died  in  120  day6, 
and  showed  two  tuberculous  ulcers  in  the  small  intestine, 
great  enlargement,  caseation  and  softening  of  the  mesen- 
teric glands,  numerous  yellow  caseous  nodules  in  the 
lungs  and  spleen,  and  a  few  in  the  liver  and  kidneys  ; 
the  bronchial  and  lumbar  glands  were  enlarged  and 
caseous :  there  was  a  caseous  nodule  in  one  suprarenal, 
and  one  on  the  internal  surface  of  the  dura  mater.  The 
other  monkey  was  killed  after  169  days  and  found  to  be 
perfectly  healthy. 

Consid  ration  of  Results. — In  five  of  the  experiments 
detailed  above  the  disease  appeared  to  have  originated 
in  the  thorax,  the  type  of  disease  presented  being  that 
of  an  inhalation  tuberculosis. 

In  the  others,  excluding  Monkey  64,  the  distribution 
of  the  disease  was  such  that  there  could  be  little  doubt 
that  the  tuberculosis  was  caused  by  the  bacilli  ingested  ; 
there  were  lesions  at  the  sites  of  entry  in  the  small  intes- 
tines (except  in  Monkey  70),  and  tuberculosis  of  the 
mesenteric  glands,  and  nothing  in  the  organs  to  suggest 
the  existence  of  tuberculosis  prior  to  the  experiment. 
Moreover,  from  several  of  the  animals  cultures  have  been 
isolated  which  showed  characters  on  the  differential  media 
peculiar  to  those  of  the  particular  virus  used. 

In  the  first  five  cases  it  was  not  at  first  so  clear  that  the 
bacilli  introduced  had  set  up  the  disease. 

Rhesus  monkeys  are  very  liable  to  contract  tuber- 
culosis naturally,  and  since  in  the  naturally  infected 
animal  the  disease  usually  makes  its  appearance  in  the 
thorax,  the  possibility  of  this  mode  of  infection  in  these 
cases  must  be  taken  into  consideration. 

Th3  tuberculin  test  in  the  early  part  of  the  work  was 
not  found  to  give  satisfactory  results,  no  reaction  at  all 
being  obtained,  even  when  the  monkey  was  known  to  be 
tuberculous,  and  was  for  some  time  practically  abandoned, 
reliance  being  placed  on  general  appearances  for  the 
elimination  of  unsound  animals  ;  better  success  has  since 
been  obtained  by  using  larger  doses  of  tuberculin,  and 
making  earlier  and  more  frequent  observations  on  the 
temperature. 

Monkeys  80  and  82  were  not  tested  before  experiment. 
Monkey  80  was  a  strong,  active,  well-nourished  male, 
healthy  apparently  in  every  respect.  Monkey  82  was 
not  in  such  good  condition  ;  there  were  no  obvious  signs 
of  ill-health,  but  she  was  not  so  active  as  the  other,  and 
her  coat  was  a  little  rough  ;  these  appearances  have, 
however,  been    observed    in  other   adult  female  rhesus 
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monkeys,  and  have  been  found  to  be  not  inconsistent 
with  perfect  health. 

Monkeys  62,  ICO,  and  132  were  tested  with  tuberculin 
and  did  not  react  ;  they  were  all  healthy  looking  animals 
and  had  good  appetites. 

.Monkey  02  was  a  young  animal  and  was  born  at  sea  ; 
he  was  suckled  by  his  mother  until  her  death,  and  was 
then  brought  up  on  sterilized  food  ;  a  pest-mortem 
examination  was  made  on  the  mother  and  she  was  found 
to  be  free  from  tuberculosis.  Two  other  rhesus 
monkeys,  Nos.  68  and  70,  were  born  at  sea  at  about  the 
same  time  as  Monkey  62,  and  were  kept  urdar  identical 
conditions.  Monkey  68  was  used  as  a  control  and  was 
perfectly  healthy  when  killed. 

From  the  tuberculous  legions  of  four  of  the  five  animals 
under  consideration  cultures  were  isolated  direct :  these 
exhibited  characters  on  the  different  d  media  identical  with 
those  of  the  respective  viruses  used ;  two  of  the  cultures 
have  been  tested  on  rabbits  with  the  production  in  all 
cases  of  fatal  general  tuberculosis.  A  culture  was 
also  isolated  from  Monkey  62,  but  was  lost  before  being 
tested  on  the  differential  media  ,  two  calves,  however, 
inoculated  with  an  emulsion  made  from  the  tuberculous 
organs  died  of  general  tuberculosis,  and  cultures  obtained 
from  these  had  the  cultural  characters  of  the  virus  used. 

In  these  five  cases,  therefore,  there  was  no  reason  to  think 
that  the  tuberculosis  was  not  experimentally    induced. 

There  remains  to  be  considered  the  mode  of  infection. 

Four  of  the  monkeys  were  fed  by  means  of  a  pipette,  the 
culture  suspension  being  allowed  to  trickle  slowly  on  to 
their  tongues  ;  the  fluid  appeared  to  be  swallowed  in  a 
natural  manner  and  there  was  no  choking,  yet  there  can  be 
little  doubt  that  in  all  these  cases  some  of  the  material 
gained  direct  access  to  the  lung  alveoli  by  way  of  the 
bronchial  tubes. 

Monkey  62  drank  the  milk  out  of  a  trough,  and 
in  this  case  also,  as  will  be  seen  from  the  history 
of  the  monkey's  habits  and  its  manner  of  drinking,  there 
is  the  possibility  that  the  bacilli  were  insufflated  or  inhaled. 

It  is  very  highly  improbable  that  in  rhesus  monkeys 
tubercle  bacilli  can  pass  through  the  mucous  membrane 
of  the  alimentary  tract  and  attached  glands  in  such  num- 
bers as  to  produce  the  acute  tuberculous  pneumonia  found 
in  this  animal  and  leave  no  trace  of  their  passage. 

Bacilli  can  undoubtedly  pass  through  the  alimentary 
mucous  membrane  and  infect  the  lungs  directly,  as  was 
shown  in  the  series  of  monkeys  included  in  the  third 
special  feeding  experiment,  but  in  these  cases  the  lesions 
in  the  lungs  were  few  and  discrete,  and  the  intestines  and 
mesenteric  glands  were  tuberculous  in  every  instance. 

BABOONS. 

Fourteen  baboons  have  been  fed,  four  with  tuberculous 
milk  and  ten  with  culture. 

BABOONS  FED  WITH  TUBERCULOUS  MILK. 

This  series  comprises  two  adult  and  two  young  baboons  ; 
the  adult  baboons  and  one  of  the  young  ones  were  of  the 
South  African  variety  {Papio  porcarius) ;  the  other  young 
one  came  from  East  Africa. 

The  baboons  had  lived  for  some  time  in  the  same  house 
as  some  other  baboons  which  had  been  found  to  be  suffering 
from  tuberculosis  naturally  acquired  ;  instead  of  destroying 
them  on  that  account  it  was  decided  to  use  thorn  for  ex- 
periment, provided  they  successfully  passed  the  tuberculin 
test. 

Three  of  the  baboons  were  tested  twice,  the  second  test 
taking  place  six  weeks  after  the  first ;  the  fourth  baboon, 
an  adult,  was  tested  once  only. 

In  one  of  the  young  baboons,  No.  30,  the  first  inoculation 
of  tuberculin  was  followed  by  a  rise  of  temperature  of 
0'8CC.  ;  there  was  no  constitutional  disturbance  and  the 
second  test  with  twice  the  dose  of  tuberculin  was  negative. 
Viewed  in  the  light  of  the  result  of  the  post-mortem  ex- 
amination OO  this  animal  there  can  be  no  doubt  that  the 
rise  of  temperature  though  slight  was  due  to  the  presence 
of  tuberculous  lesions.  The  baboon  died  30  days  after 
the  experiment  began  and  showed  chronic  lesions  of 
tuberculosis  In  the  I  noracio  cavity. 

In  the  other  three  baboons  the  tests  were  completely 
negative  and  when  examined  on  the  termination  of  the 
experiments  there  was  nothing  in  the  appearance  or  the 
dart  ibution  Of  the  lesions  to  suggest  that  the  tuberculosis 
was  not  induced  experimentally. 


Each  of  the  baboons  was  fed  for  25  days  with  milk  of 
Cow  172,  receiving  during  this  time  about  2,000  c.c. 

One  of  the  adult  animals  was  killed  when  ill,  85  days 
after  the  experiment  began  ;  the  other  died  in  90  days  ; 
both  showed  tuberculosis  of  the  tonsils,  stomach  and 
intestines,  enlargement  and  caseation  of  the  glands  in 
connection  with  the  alimentary  tract  and  generalised 
tuberculosis  of  a  very  severe  type.  The  young  baboon 
died  80  days  after  the  experiment  began  ;  there  was 
extensive  tuberculosis  of  the  intestines,  pharyngeal, 
mesenteric  and  colic  glands,  and  tuberculosis  of  all  the 
organs  ;  the  latter  were  distinctly  less  severely  affected 
than  in  the  adult  animals. 

The  chief  object  of  this  feeding  experiment  was  to 
compare  the  relative  susceptibilities  of  the  young  and 
adult.  In  the  first  series  of  feeding  experiments  age  in 
this  species  did  not  appear  to  have  any  influence  in  modify- 
ing the  extent  or  the  severity  of  the  disease,  the  adult 
animals  being,  if  anything,  more  severely  affected  than 
the  young. 

In  this  series  also  the  disease  in  the  adult  baboons 
was  of  slightly  greater  severity  than  in  the  young  one. 

BABOONS  FED  WITH  CULTURE. 

Two  East  African  baboons,  a  young  one  and  an  adult, 
were  fed  with  culture  from  Virus  B.I.,  each  animal 
receiving  5  mg. 

The  young  baboon  died  in  28  days,  and  showed  slight 
tuberculosis  of  the  intestines,  early  caseation  of  the 
mesenteric  and  neck  glands,  and  a  few  tubercles  in  the 
spleen,  lungs,  and  bronchial  glands  and  on  the  omentum. 
The  adult  was  killed  in  29  days  ;  there  was  slight  tubercu- 
losis of  a  pharyngeal  gland,  the  liver,  kidneys  and  omentum, 
and  extensive  tuberculosis  of  the  lungs  and  bronchial 
glands  ;  there  was  no  disease  of  the  alimentary  mucous 
membrane.  The  tuberculosis  in  this  animal  was  un- 
doubtedly acquired  naturally ;  a  bacillus  was  isolated 
from  the  lungs  which  had  the  characters  of  a  Group  II. 
organism. 

Two  other  baboons,  one  young  and  one  adult,  were  fed 
with  culture  from  Virus  B.IV.,  each  animal  receiving  1  mg. 

The  young  one  died  in  74  days,  and  showed  ulceration 
of  the  tonsils  and  intestines,  caseation  of  the  adjoiniag 
glands  and  miliary  tuberculosis  of  all  the  organs. 

The  adult  animal  was  killed  in  77  days,  to  compare 
the  extent  and  severity  of  the  disease  in  the  two  cases  ; 
the  post-mortem  examination  showed  the  right  middle 
lobe  of  the  lung  consolidated  and  in  a  state  of  caseous 
pneumonia,  and  caseation  of  the  nearest  bronchial  glands  ; 
there  was  no  tuberculosis  elsewhere. 

The  tuberculin  test  before  experiment  was  negative  and 
a  culture  isolated  from  the  lungs  was  identical  with  the 
culture  inoculated. 

The  animal  was  fed  by  means  of  a  pipette  and  it  is 
possible  that  in  this  case,  as  in  those  of  the  rhesus  monkeys, 
mentioned  above,  some  or  all  of  the  culture  suspension 
(1  cubic  cmtimetre)  was  drawn  into  the  lung  alveoli  at 
the  time  of  feeding. 

Five  baboons  have  been  fed  with  culture  obtained  from 
baboons  or  monkeys  which  had  been  fed  with  bovine 
tuberculous     material     (see     Modification   Experiments). 

The  dose  in  each  case  was  0  *  1  mg. 

One  adult  baboon  died  of  cysticercosis  in  46  days  and 
showed  tuberculosis  of  one  pharyngeal  gland  only. 

Another  baboon,  a  young  animal,  died  in  25  days,  and 
only  one  minute  yellow  focus,  containing  tubercle  bacilli, 
was  found  in  one  of  the  Peyer's  patches  in  the  small 
intestine.  The  other  three  baboons,  Nos.  64,  66,  and  62, 
all  adults,  died  in  101,  133  and  136  days  respectively,  of 
very  severe  generalised  tuberculosis. 

The  experiments  show  that  tuberculosis  is  very  readily 
set  up  in  baboons  by  feeding  ;  in  every  animal,  excluding 
those  which  died  prematurely,  the  tuberculosis  was 
generalised  and  progressive  and  ended  fatally. 

The  experiments  show  further  that  individuals  of  this 
species  do  not  become  more  resistant  to  tuberculosis 
as  they  grow  older. 

CALVES. 

Six  calves  were  suckled  for  periods  varying  from   .'!.'» 

to  190  days  by  cows  which  had  been  artificially  infected 

in  the  udder  with  tuberculosis.     The  Oftlves  in  four  cases 

0   bo  feel  the  day  after,  and  in  U"),  7  and  18  diya 

after  the  cows  were  inoculated. 
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Calf  38  was  suckled  by  its  mother  Cow  40,  from  the 
day  following  her  inoculation  until  her  death,  a  period 
of  74  days,  and  was  killed  74  days  after  the  experiment 
began  ;  the  calf  was  five  months  old  at  the  beginning 
of  the  experiment. 

Milk  from  the  inoculated  quarters  of  Cow  40,  during 
the  whole  of  this  period  was  being  withdrawn  to  feed 
Pigs  6  and  8  before  the  calf  was  allowed  to  suck  ;  the 
milk  in  the  uninoculated  quarters  was  left  for  the  calf  ; 
in  the  intervals  between  its  meals  the  calf  was  tied  up 
apart  from  its  mother.  The  milk  from  the  uninoculated 
quarters,  tested  on  guinea-pigs  on  five  different  occa- 
sions, the  last  being  on  December  2,  never  produced 
tuberculosis  in  these  animals.  The  calf  must  therefore 
have  obtained  an  extremely  small  quantity  of  tubercu- 
lous milk.  The  post-mortem  examination  showed  slight 
tuberculosis  limited  to  the  intestines  and  mesenteric 
glands. 

Calf  8G  was  suckled  by  its  foster-mother,  Cow  74,  for 
190  days  and  was  killed  190  days  after  the  experiment 
began.  The  milk  of  the  cow  during  this  time  was  quite 
normal  in  general  appearance  and  tubercle  bacilli  were 
not  very  numerous  in  it. 

On  post-mortem  examination  one  tuberculous  ulcer 
and  two  submucous  nodules  were  found  in  the  small 
intestine  ;  one  mesenteric  gland  was  partly  caseo-cal- 
careous  and  two  contained  each  a  small  caseo-calcareous 
tubercle;  two  ileo-colic  glands,  one  gastric  and  one 
ccecal  gland  were  caseo-calcareous  throughout ;  the 
liver  contained  two  small  caseo-calcareous  nodules  ; 
other  organs  and  glands  were  normal. 

Calf  20  was  suckled  by  its  foster-mother,  Cow  18,  for 
34  days,  that  is  from  the  day  following  her  inoculation 
to  the  day  of  her  death. 

During  the  first  20  days  the  calf  received  all  the  milk 
from  the  four  quarters,  but  during  the  remaining  period 
most  of  the  milk  was  used  to  feed  Pigs  2  and  4,  and  for 
9  days  Calf  50  also. 

The  amount  of  t  iberculous  milk  obtained  by  Calf  20 
during  the  last  14  of  the  34  days  it  was  sucking  was  prob- 
ably very  small. 

The  post  -m  or  lorn  examination  showed  four  or  five 
of  the  Peyer's  patches,  two  or  three  feet  above  the  ileo- 
coecal  valve,  thickened  with  little  yellowish  white  nodular 
deposits  beneath  the  mucous  membrane.  The  latter 
was  quite  intact  over  them,  but  a  slight  puckering  sug- 
gested the  previous  existence  of  some  ulceration.  On 
the  serous  surface  of  these  patches  were  groups  of  rather 
prominent  yellow  tubercles  as  large  as  mustard-seeds. 
In  the  upper  part  of  the  duodenum  also  were  a  few 
hard  yellowish  spots  beneath  the  mucous  membrane. 
All  the  mesenteric  glands  contained  yellow  calcareous 
and  softened  patches  and  some  were  almost  entirely 
calcareous  and  caseous.  In  the  liver  one  spherical  hard 
tubercle  as  large  as  a  mustard  seed  was  seen.  On  the 
surface  of  the  right  cephalic  lobe  of  the  lung  were  little 
pedunculated  or  sessile  masses,  and  on  the  contiguous 
part  of  the  costal  pleura  was  a  flattened  raised  growth 
of  yellowish  tissue.  There  were  no  lesions  anywhere  else, 
tininea-pigs  inoculated  from  the  bronchial  gland  and 
spleen  did  not  develop  tuberculosis. 

Calf  1  Hi  was  suckled  by  its  mother,  Cow  68,  for  47  days  ; 
for  the  first  eleven  days  the  calf  took  all  the  milk  from  the 
inoculated  quarters,  but  for  the  remaining  36  days  it  got 
only  that  which  was  secreted  during  the  day,  all  the 
morning  milk  from  the  infected  quarters  being  used  to 
feed  Monkevs  64  and  66.  The  calf  was  killed  92  days 
after  the  experiment  began  and  calcareo-caseous  nodules 
were  found  in  the  intestines  and  mesenteric  glands  and 
one  tubercle  in  the  lung  and  one  in  the  spleen. 

Calf  22  was  suckled  by  its  mother,  Cow  4,  for  34  days  ; 
it  was  three  months  old  when  the  experiment  began  ; 
during  the  last  six  of  the  34  days  the  milk  of  Cow  4  was 
used  to  feed  pigs  as  well.  The  calf  became  thin  and  for 
some  weeks  suffered  from  fever  ;  its  health  then  began  to 
improve  ;  it  gained  in  weight  and  eventually  grew  into  a 
very  fine  bull.  It  was  killed  363  days  after  the  experiment 
began. 

On  post-mortem  examination  caseo-calcareous  nodules 
were  found  in  all  the  Peyer's  patches,  some  of  those  in  the 
ileum  being  ulcerated  ;  there  was  a  caseating  nodule  on 
the  palate,  caseous  nodules  in  the  submaxillary  and 
pharyngeal  glands,  encapsuled  caseo-calcareous  nodules, 
i\l-]  in.  in   diameter,  in   the   mesenteric  glands  and  two 


nodules  on  the  surface  of  the  liver  ;  the  portal  and  fchoi 
glands  were  slightly  affected  ;  all  other  organs  and  ^\  m  !■> 
were  normal,  except  the  right  prescapular,  which  co  it  ained 
a  few  tubercles. 

Calf  50  was  suckled  by  its  mother,  Cow  500,  for  31  flay-. 
and  by  its  foster-mother,  Cow  18,  for  10  days  ;  the  milk  of 
Cow  500  during  the  last  11  of  the  31  days  and  that  of  ( 'o-.v 
18  during  the  whole  of  the  ID  days  was  being  u:cd  to  f.-.-  I 
other  a.nimals.  The  calf  got  progressively  thinner  and 
suffered  from  continued  fever;  it  was  killed  when  thin 
and  emaciated  151  days  after  the  experiment  begin 

The  post-mortem  examination  showed  extensive  tuber- 
culosis of  the  digestive  tract.  The  small  intestine  was 
riddled  with  ulcers,  which  in  places  were  more  or  i 
confluent  for  several  inches  together.  On  the  peritoneal 
surfaces  of  some  of  the  intestinal  ulcers  were  little 
pedunculated  or  sessile  tubercles  ;  the  tonsils  and  nasal 
septum  were  tuberculous.  The  lymphatic  glands  con- 
nected with  the  alimentary  canal  were  greatly  enlarged 
and  caseo-calcareous  throughout.  There  were  numen 
pea-sized  nodules  in  the  liver,  about  two  dozen  in  the 
lungs  and  a  few  (8  to  12)  in  the  spleen. 

The  disease  in  this  animal  was  most  severe  in  the 
alimentary  tract  and  associated  glands,  and  the  emaciated 
condition  of  the  calf  was  no  doubt  due  to  the  extensive- 
implication  of  these  regions. 

Consideration  of  Results. — This  series  of  experiment 
shows  that  progressive  tuberculosis  is  not  readily  set  up 
in  calves  when  the  tuberculous  material  is  introduced  by 
way  of  the  alimentary  tract.  In  one  animal  only  was 
the  disease  at  all  severe,  and  even  in  this  one  the  dis- 
seminated lesions  were  encapsuled  and  calcifying,  and 
were  not  numerous  enough  to  have  seriously  unpaired 
the  function  of  the  organs  in  which  they  were  found. 

In  Calves  20  and  22  the  disease  was  moderately  severe 
in  the  intestines  and  mesenteric  glands,  but  there  was  very 
little  disseminated  disease. 

In  the  other  three  calves  the  disease  was  practically 
limited   to   the   intestines   and   mesenteric   glands. 

The  great  variations  in  the  degree  of  infection  in  thi- 
series  can  be  attributed  partly  to  differences  in  the  do.se 
and  partly  to  differences  in  age. 

Calf  50  was  the  youngest  animal  of  the  six  and  was  th  j 
most  severely  affected  ;  Calf  38  was  the  oldest  and  show 
the  least  amount  of  tuberculosis. 

Calves  50,  20  and  22,  which  received  milk  from  acuteh 
infected  udders,  and  probably  a  large  number  of  bacidi, 
were  more  severely  affected  than  those  calves  (Xos.  38 
and  86)  fed  for  longer  periods  with  milk  from  cows  with 
more  chronic  disease  of  the  udder  ;  the  milk  in  both  the 
latter  cases  was  normal  in  appearance  and  was  not  very 
rich  in  tubercle  bacilli. 

Calf  116,  although  fed  with  milk  from  an  acutely 
infected  udder,  developed  only  a  limited  tuberculosis  ; 
probably  the  reason  for  this  was  that  the  dose  of  tubercle 
bacilli  injested  daily  was  not  very  large,  for  during  the  last 
36  of  the  47  days  it  was  sucking,  most  of  the  milk  from  the 
inoculated  quarters  was  being  withdrawn  to  feed  Monkeys 
64  and  66. 

This  calf  and  Calves  38  and  86  must  nevertheless  have 
each  ingested  considerably  more  than  5,000,000  tubercle 
bacilli,  yet  they  are  found  to  have  fewer  lesions  than 
several  calves  (in  the  first  feeding  experiment)  fed  with 
single  doses  of  milk  containing  5,000,000  to  10,000,000 
tubercle  bacilli. 

A  comparison  of  the  two  sets  of  experiments  seems  to 
indicate  that  a  single  dose  of  tubercle  bacilli  may  give- 
rise  to  a  more  extensive  tuberculosis  than  the  same  or  a 
larger  dose  spread  over  several  weeks. 

PIGS. 

FED  WITH  TUBERCULOUS  MILK. 

Four  pigs  have  been  fed  with  milk  from  cows  artificially 
infected  in  the  udder  with  tuberculosis. 

Two  were  fed  with  milk  from  Cows  500,  4  and  18  durin  ; 
a  period  of  21  days,  and  two  with  milk  of  Cow  40  ror 
92   days. 

The  first  two  animals,  Nos.  2  and  4,  were  six  weeks 
old  when  the  experiment  began,  and  were  killed  1(10  and 
264  days  later  respectively. 

Both  showed  generalised  tuberculosis,  the  pharyngeal 
and  the  abdominal  lymphatic  glands  in  each  being  severely 
affected;  in  one,  lesions  were  found  in  the  tonsils  and 


G32 


BmaU  intestines  ;  in  the  other  the  tonsils  were  normal, 
whilst  some  of  the  Peyer's  patches  in  the  small  intestine 
contained  pin-head  sized  j-ellow  foci. 

Both  pim  were  exceptionally  well  nourished  and  were 
fatter  than  pigs  of  the  same  litter  which  had  not  received 
any  milk,  and  this  in  spite  of  the  fact  that  all  the  lym- 
phatic glands  draining  the  alimentary  canal  were  entirely 
destroyed  bv  caseation. 

The  second  two  animals  were  older  than  the  first  two 
and  were  fed  for  a  longer  period.  They  were  killed  99 
and  247  days  respectively  after  the  experiment  began 
and  showed  generalised  tuberculosis,  but  of  a  much  less 
severe  type  than  in  the  first  two.  The  tonsils  were 
normal  in  both  cases,  and  the  intestines  in  one  contained 
two  caseous  nodules  and  one  small  tubercle  only. 

The  difference  in  the  severity  of  the  disease  in  these  two 
sets  of  animals  was  most  probably  due  to  the  difference 
in  their  ages  ;  other  feeding  experiments  have  conclusively 
shown  that  as  the  pig  grows  older  it  becomes  much  more 
resistant  to  tuberculosis. 

Pig  92  was  fed  with  107  cubic  centimetres  of  milk 
from  Cow  172,  containing  10,000,000  tubercle  bacilli.  It 
was  killed  when  very  ill  in  137  days  and  showed  very 
extensive  general  tuberculosis.  All  the  organs  were 
affected  the  lungs  very  severely.  The  tonsils  were 
ulcerated  and  there  was  a  chain  of  enlarged  tuberculous 
glands  on  each  side  of  the  neck  extending  along  the 
carotid  vessels.  No  lesion?  were  found  in  the  intestines, 
and  only  a  few  small  caseous  nodules  in  the  mesenteric 
glands. 

Infection  in  this  case  took  place  chiefly  through  the 
tonsils. 

This  pig  was  fed  at  the  same  time  as  Chimpanzee  8, 
and  with  the  same  dose  of  milk.  Whereas  in  the  pig  the 
tuberculosis  was  general  and  progressive,  in  the  chimpanzee 
it  was  limited  to  the  intestines  and  neighbouring  glands, 
and  appeared  to  be  arrested. 

Two  young  pigs  were  fed  with  milk  of  Cow  300  for 
8  days,  receiving  during  this  period  no  other  food  ;  Cow 
30)  was  inoculated  subcutaneously  with  100  mg.  of 
culture  from  the  original  material  of  Virus  B.  VI.  through 
the  guinea-pig. 

One  of  the  pigs  was  fed  during  the  second  week  after 
her  inoculation ;  the  other  during  the  third.  Guinea- 
pigs  inoculated  with  the  milk,  the  dose  in  each  case  being 
5*0  c.c,  at  the  beginning  and  at  the  end  of  each  experi- 
ment, developed  tuberculosis  of  a  mild  type. 

The  pigs  were  killed  in  82  and  95  days  and  neither 
showed  any  sign  of  tuberculosis. 

These  two  experiments  demonstrate  that  young  pigs, 
so  susceptible  as  they  are  to  tuberculosis,  may  ingest 
small  numbers  of  tubercle  bacilli  and  escape  infection. 

FED   WITH   CULTURE. 

Two  pigs,  aged  9  weeks,  were  fed  with  culture  derived 
from  the  original  material  of  Virus  B.  XXVIIL,  one 
receiving  10  mg.,  the  other  1  mg. 

They  were  killed  in  apparent  good  health  104  and  109 
days  afterwards  respectively,  and  both  were  found  to  have 
general  tuberculosis,  the  disease  being  most  severe  in  the 
animal  which  received  the  larger  dose.  The  tonsils  in  each 
case  were  scarred,  and  the  sumaxillary,  pharyngeal,  and 
cervical  glands  were  extensively  caseous ;  the  mesenteric, 
coeliac,  portal,  and  bronchial  glands  were  affected  to  a 
lesser  extent.  The  lungs,  liver,  and  spleen  contained 
discrete  caseous  nodule?  with  fibrous  capsules,  the  lungs  in 
each  case  containing  more  than  the  liver  and  the  liver 
more  than  the  spleen  ;  in  one  of  the  animals  a  kidney 
contained  a  caseous  tubercle  ;  in  the  other  the  kidneys 
were  normal. 

DOGS. 

Eleven  dogs  have  been  fed  with  culture  ;  in  six  instances 
the  culture  used  was  derived  from  the  original  material 
of  a  bovine  virus  ;  in  the  remaining  ones  the  culture 
had  previously  passed  through  a  dog,  or  a  series  of  dogs. 

The  doses  varied  from  1  to  100  mg. 

Three  of  the  dogs,  two  fed  with  1  mg.,  the  other  with 
32*5  mg.,  showed  no  sign  of  tuberculous  in  any  organ 
or   gland. 

One  fed  with  2.")  mg.  of  a  glycerin  serum  culture, 
and  killed  64  days  after  showed  tuberculosis  of  one 
pharyngeal  glund  and  a  few  caseous  nodules  in  the 
lungs. 

Another  fed  with  10  milligrammes  of  culture  from 
Dog  74,  Virus  B.  IV.,  and  killed  98  days  after,  showed 


some  doubtful  yellow  foci  in  the  intestines,  enlargement 
and  caseation  of  the  "pharyngeal  glands,  one  cervical 
gland,  the  mesenteric  and  ileo-colic  glands,  sparsely 
scattered  minute  grey  tubercles  in  the  liver,  moderately 
numerous  nodules  in  the  lungs,  and  a  caseous  focus  in 
each  of  two  enlarged  bronchial  glands.  This  was  the 
most  severe  case  of  tuberculosis  produced  in  the  dog  by 
feeding. 

In  the  other  five  dogs  there  was  no  disease  of  the 
alimentary  tract  or  glands  in  connection  with  it,  but  in 
each  one  or  two  small  tubercles  in  the  lungs  ;  these 
tubercles  were  of  the  fibrous  variety  and  were  translucent 
throughout  except  one  (see  Dog  102),  which  showed  a 
fibro-caseous  centre. 

These  experiments  demonstrate  conclusively  that  the 
dog  possesses  a  high  degree  of  resistance  to  the  bovine 
tubercle  bacillus  and  is  with  difficulty  infected  when  the 
material  is  introduced  by  way  of  the  alimentary    tract. 

An  interesting  anatomical  feature  in  these  feeding 
experiments  is  the  frequency  with  which  small  lesions 
were  found  in  the  lungs  without  apparent  disease  in  the 
alimentary  tract  or  in  the  glands  in  connection  with  it. 

CATS. 

Two  cats  were  fed  with  culture  derived  from  the  original 
material  of  Vi  us  B.  XXVI.,  each  receiving  10  mg. 

One  killed  71  days  later  showed  two  or  three  doubtful 
points  in  a  mesenteric  gland,  a  smear  preparation  from 
which  showed  no  tubercle  bacilli,  and  a  few  tubercles  and 
nodules  in  the  lungs  ;  there  was  no  sign  of  disease  else- 
where. 

In  the  other,  killed  73  days  after  feeding,  there  were 
some  caseous  foci  in  the  tonsils,  caseous  patches  in  the 
pharyngeal  glands,  left  submaxillary  gland,  mesenteric 
glands  and  ileo-colic  glands,  a  few  caseous  foci  in  the 
bronchial  glands  and  one  caseous  focus  in  the  portal 
gland,  a  caseous  nodule  in  the  spleen  and  numerous 
caseating  miliary  tubercles  in  the  lungs  ;  the  intestines 
were  normal. 

GUINEA-PIGS. 

Four  guinea-pigs  were  fed  with  the  tuberculous  milk  of 
Cow  44  for  6  days  ;  they  were  killed  by  a  dog,  which  broke 
into  the  guinea-pig  house,  26  days  after  the  feeding 
began. 

All  the  guinea-pigs  showed  lesions  in  the  small  intestines 
and  mesenteric  glands  ;  in  one  of  the  animals  the  sub- 
maxillary glands,  and  in  two  of  the  others  the  colic  glands 
were  also  affected  ;  in  none  of  the  animals  had  the  disease 
extended  beyond  the  nearest  glands. 

Four  other  guinea-pigs  were  fed  with  milk  of  Cow  44  for 
11  days.  Two  of  these  died  at  the  end  of  this  time  and 
showed  no  sign  of  tuberculosis. 

The  other  two  were  killed  40  days  after  the  experiment 
began  ;  in  one  the  tuberculosis  had  not  extended  beyond 
the  glands  of  the  alimentary  tract ;  in  the  other  there  was 
a  caseous  nodule  in  the  ileum,  the  mesenteric  and  ileo- 
colic glands  were  enlarged  and  caseating,  and  there  were  a 
few  small  tubercles  in  the  spleen  and  liver. 

Three  guinea-pigs  were  fed  with  milk  of  Cow  172  during 
a  period  of  52  days.  Two  were  killed  52  days  after  the 
experiment  began  ;  in  one  there  were  a  few  tubercles 
in  the  lungs,  a  few  minute  yellow  points  in  the  liver  and 
no  disease  elsewhere  ;  in  the  other  both  bronchial  glands 
were  caseating,  there  were  a  few  yellow  foci  in  the  liver 
and  no  tuberculosis  elsewhere  ;  the  third  guinea-pig  was 
killed  79  days  after  the  experiment  began  and  showed 
an  ulcerated  caseous  nodule  in  the  small  intestine,  casea- 
tion of  one  mesenteric  gland  and  of  the  portal  and 
bronchial  glands,  and  tuberculosis  of  the  lungs  (slight), 
liver  and  spleen. 

The  disease  in  the  first  two  animals  had  an  unusual  dis- 
tribution and  was  most  probably  set  up  by  bacilli  which 
h  id   been   inhaled. 

Two  guinea-pigs  were  each  fed  by  means  of  a  pipette 
with  a  small  quantity  of  milk  of  Cow  44,  cont  lining 
approximately  250,000  tubercle  bacilli.  One  died  in 
L8day3,  and  showed  tuberculosis  of  the  intestine,  mesenteric 
glands,  liver  and  spleen.  The  other  was  killed  in  114 
davs  and  was  found  perfectly  healthy. 

Two  guinea-pigs  were  fed  with  culture  obtained  from 
Guinea-pig  11;  one  received  50  mg.,  the  other  0" 5  mg. ; 
both  were  killed  31  days  after. 

The  guinea-pig  fed  with  5  mg.  showed  tuberculosis 
of  the  intestines  and  the  attached  glands,  of  the  glands 
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in  the    neck  and    of    the  lung,    spleen   and    the  portal 
gland. 

The  guinea-pig  fed  with  0*5  mg.  showed  caseation  of 
the  submental  glands  and  a  cervical  gland  and  a  few 
doubtful  foci  in  the  liver. 

RATS. 

Altogether  twenty-six  rats  have  been  fed.  Four  of 
these  were  fed  for  20  days  with  milk  of  Cow  44  ;  twelve 
for  11  days  on  tuberculous  milk,  and  then  during  33  days 
on  tuberculous  tissues,  the  organs  of  four  rabbits  and 
twelve  guinea-pigs  being  used  ;  four  over  a  period  of  23 
days  and  five  over  a  period  of  12  days,  with  the  tuberculous 
organs  of  guinea-pigs,  fifteen  guinea-pigs  being  used  in 
each  series. 

None   of  the   rats   developed   tuberculosis. 

The  intestines  were  in  every  case  carefully  examined, 
and  in  no  case  was  there  any  sign  of  disease.  There 
was  never  any  enlargement  of  the  mesenteric  glands, 
and  in  two  cases  only  were  lesions  observed  ;  these  took 
the  form  of  minute  grey  points,  barely  visible  to  the 
naked  eye,  which  microscopically  were  seen  to  be  small 
areas  of  necrosis  containing  tubercle  bacilli. 

Cover  glass  preparations  showed  tubercle  bacilli  to  be 
present  in  the  mesenteric  glands  (or  ileo-colic)  in  17 
cases  ;  in  nine  instances  the  result  of  the  examination 
was  negative  (in  one  of  these  tubercle  bacilli  were  found 
in  the  cceliac  gland),  and  in  two  no  microscopical  ex- 
amination was  made  ;  on  several  occasions  smears  were 
examined  from  the  large  organs,  always  with  a  negative 
result. 

In  the  great  majority  of  the  rats,  the  whole,  or  some 
part,  of  a  lung  was  collapsed  and  consolidated  and  several 
of  the  rats  died  as  a  result  of  this  condition.  The  cause 
of  the  disease  has  not  been  ascertained  ;  it  appears  to 
begin  in  the  bronchi,  which  become  blocked  with  secretion, 
and  is  followed  by  collapse  of  the  lung  ;  in  cases  of  old 
standing  the  solid  lobes  contained  large  yellow  nodules 
which  were  thin  walled  cysts  filled  with  greenish  yellow 
pus. 

Of  all  the  animals  experimented  upon  the  rat  proves 
fo  be  the  least  susceptible  to  tuberculosis  ;  only  the 
organs  and  glands  of  acutely  infected  guinea-pigs  were 
nsed  in  the  above  experiments,  so  that  the  numbers 
of  tubercle  bacilli  ingested  by  many  of  the  animals 
must  have  been  enormous. 


HEDGEHOGS. 

An   opportunity   was   afforded,    by    the   capture    of 

several  hedgehogs  in  the  fields  around  tin-  farm,  of 
testing  the  susceptibility  of  this  species  of  animal  to 
tuberculosis. 

Two  hedgehogs  were  fed  with  single  doses  of  tuber- 
culous  milk,  each  receiving  1,000,000  tubercle  bacilli  ; 
both  died,  one  26  days,  the  other  72  days,  after  feeding, 
and  neither  showed  naked  eye  lesions  of  tuberculosis. 

Two  were  fed  with  tuberculous  milk  of  Cow  172  for 
43  days  ;  one  was  killed  43  days  after  the  experiment 
began  and  was  found  to  be  healthy  ;  the  other  died  I2H 
days  after  the  beginning  of  the  experiment,  apparently 
from  nephritis,  and  showed  on  post-mortem  examination 
tuberculosis  of  the  cervical  glands  and  the  left  pharyn- 
geal gland,  the  rest  of  the  body  being  free  from  tuber- 
culosis. 

Two  other  hedgehogs  were  fed  at  one  meal  with  milk 
to  which  an  emulsion  made  from  the  tuberculous  organs 
of  a  guinea-pig  had  been  added. 

One  died  55  days  after  the  feeding  ;  on  post-mortem 
there  was  tuberculosis  of  the  left  cervical  gland  and  the 
pharyngeal  glands  ;  in  the  omentum  there  were  some 
hard  yellowish  white  gritty  bodies  in  which  tubercle 
bacilli  were  numerous  ;  other  organs  and  glands  were 
normal  to  the  naked  eye,  but  tubercle  bacilli  were  found 
in  smear  preparations  from  a  mesenteric  gland  and  the 
spleen. 

The  other  hedgehog  died  60  days  after  feeding  ;  one 
gland  near  the  angle  of  the  jaw  was  tuberculous,  but 
there  was  no  naked  eye  evidence  of  tuberculosis  else- 
where ;  tubercle  bacilli  were  found  in  a  macroscopically 
unchanged  mesenteric  gland. 

Two  hedgehogs  were  fed  with  culture  derived  from  the 
original  material  of  Virus  B.  IX.,  each  animal  receiving 
1  mg.  They  were  killed  47  and  111  days  afterwards 
respectively,  and  both  were  found  to  be  free  from  tuber- 
culosis. 

Two  hedgehogs  received  each  10  mg.  of  culture  from 
the  original  material  of  Virus  B.  XXI.  Both  died,  one 
in  55  days,  the  other  in  52  ;  in  the  former  there  was  no 
sign  of  tuberculosis ;  in  the  latter  one  ]  hiryngeai 
gland  contained  a  caseous  focus. 

Hedgehogs  therefore  do  not  appear  to  be  very  susceptible 
to  tuberculosis  when  the  tuberculous  material  is  ad- 
ministered by  feeding. 
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ORANG  4  (Young  Female^. 

Ted— With  milk  of  Cow  44  for  12  days,  from  November  23rd,  L903,  to  December  5th,  li)03. 
Died — December  9th,  1903,   l»>  days  after  the  experiment  began. 


Clinical    History. 

On  the  day  after  the  experiment  began  the  orang  re- 
cused food  of  all  descriptions  :  in  the  evening  she  had 
an  attack  of  diarrhoea.  During  the  next  two  days 
scarcely  any  food  was  eaten  and  the  motions  were  very 
loose.  On  the  fourth  day  there  was  an  improvement 
in  her  condition  :  the  appetite  returned  and  the  motions 
were  tirmer.  She  remained  moderately  well,  eating, 
however,  only  small  quantities  of  food,  until  December 
3rd,  that  is  in  days  after  the  experiment  began,  when 
she  had  another  attack  of  diarrhoea  ;  the  motions  con- 
sisted almost  entirely  of  mucus.  The  diarrhoea  con- 
tinued and  despite  all  curative  measures  became  more 
acute ;  there  was  complete  anorexia  and  the  animal 
refused  voluntarily  to  take  food.  On  December  7th 
she  vomited  all  the  food  which  had  been  administered 
through  a  stomach  tube.  On  December  8th  she  again 
vomited  after  food  and  was  very  languid,  weak  and  ill ; 
the  temperature  was  subnormal.  On  the  morning  of 
December  9th  she  was  very  drowsy  and  extremely  weak  : 
the  pulse  was  imperceptible  ;  during  the  day  she  became 
more  collapsed    and  died  in  the  evening. 

After  the  first  day  the  orang  refused  to  drink  the 
•tuberculous  milk  :  the  milk  was  therefore  centrifugalised 
and  the  deposits  from  about  40  cc.  were  given  to  her 
daily  by  means  of  a  pipette  ;  the  deposits  contained 
.numerous  tubercle  bacilli. 

POST-MORTEM  EXAMINATION. 

( 'audition. — Muscular  development  poor  ;  skin  of 
abdomen  wrinkled  and  loose  ;  very  little  subcutaneous 
abdominal  fat ;  fat  more  abundant  on  the  thorax,  very 
abundant  beneath  the  chin:  in  the  abdominal  cavity 
beneath  the  peritoneum,  around  the  intestines  and 
kidneys,  there  were  considerable  deposits  of  fat;  in  the 
former  situation  on  the  floor  of  the  abdomen  it  formed  a 
prominent  laterally  undermined  ridge,  broad  and  1  in. 
thick  at  the  pubis  and  ensiform  cartilage,  narrow  and 
thin  at  the  umbilicus. 

Tongue,    Tonsils    and   Pharynx. — Normal. 

A  little  secretion  from  a  tonsillar  crypt  was  examined 
microscopically ;  cocci  and  bacilli  (stained  blue)  were 
seen,  but  no  tubercle  bacilli. 

Submaxillary  and  Retro- pharyngeal  Glands. — Normal. 

Cervical  Glands. — Left  upper  cervical  gland,  not  ap- 
parently  enlarged,    showed   two   minute   whitish   specks 


just  visible  to  the  naked  eye;  sections  were  prepared  to 
ascertain  whether  these  were  early  tuberculous  foci  (see 
microscopical  examination).  The  cervical  glands  on 
the  -right  side  were  normal. 

Abdomen. 
Omentum  and  Peritoneum. — Normal. 

Small  Intestine. — A  large  round  worm  was  found  in  the 
duodenum  near  the  pylorus.  Eight  inches  from  the 
pylorus  there  was  a  patch  of  rather  prominent  and  firm 
discrete  lymphoid  nodules,  each  the  size  of  a  pin's  head  ; 
a  smear  preparation  was  made  from  one  of  these,  but  no 
tubercle  bacilli  were  found.  A  short  distance  further 
along  a  Peyer's  patch  showed  a  minute  point,  more 
opaque  than  the  surrounding  lymphoid  tissue  ;  in  a 
smear  from  this  also  no  tubercle  bacilli  were  tound. 
The  mucous  membrane  of  the  small  gut  was  elsewhere 
normal  in  appearance. 

Large  Intestine. — The  caecum  and  colon  contained  no 
faeces.  Towards  the  lower  end  of  the  colon  a  tricho- 
cephalus  dispar  was  seen  in  the  mucous  membrane.  A 
tew  inches  above  the  anus  there  was  a  small  superficial 
erosion  of  the  mucous  membrane. 

Spleen. — Very  dark  and  firm  ;    otherwise  normal. 

Lirer. — Surface  smooth  ;  substance  pale,  soft  and 
fatty  ;  on  the  anterior  surface  of  the  right  lobe  there 
was  a  yellowish  or  dirty  white  area,  §  in.  in  diameter  ; 
on  section  it  was  a  somewhat  wedge-shaped  mass 
extending  h  in.  into  the  substance ;  it  had  a  fairly 
sharp  irregular  outline,  did  not  project  from  the  surface 
and  by  touch  could  not  be  "differentiated  from  the 
surrounding  liver  substance  (?  infarction). 

Kidneys. — Pale  and  fatty. 

Suprarenal  Bodies.  —Normal. 

Thorax. 

Lungs. — The  base  of  the  left  lower  lobe  was  congested 
and  cedematous,  exuding  on  section  frothy  fluid  ;  pieces 
floated  in  water  ;    there  was  no  sign  of  tuberculosis. 

Thoracic  Lympluitic  Glands. — Normal. 

Heart. — Normal. 

Pleura  and  Diaphragm. — Normal 

Brain  and  Meninges. — Normal. 


Guinea-pigs  Lnoculated. 


Number. 

Material  used. 

Method. 

I  filiation  of 
Lite. 

Killed  or 
Died. 

Result. 

744 
745 

r    Mesenteric  glands    j 

Subcutaneous 
Intraperitoneal 

77  days 
75     „ 

Killed 

55 

1 1  calthy 

55 

746 

Liver 

55 

77     „ 

55 

55 

747 

Lung 

55 

1  day 

Died 

Acute  infection 

7  18 

Spleen 

■5 

."il  days 

Killed 

Healthy 

M icrosiopie.al  Bra, ,ii nation. 

s„,<ar   Preparations.— A    smear   from    the   mesenteric 

•.'land  emulsion  showed  one  '.'  tubercle  liaeillus.  In 
•mears  from  Ihe  intestine  and  tonsil  no  tubercle  bacilli 
•were  found. 

Paraffin.    Sections.  -Scries    of    sections    taken    from 


different  parts  of  the  left  cervical  gland  were  examined, 
but  no  tubercle  bacilli  or  structures  suggestive  of  tuber- 
culosis were  seen  ;  the  sections  showed  in  the  lymph 
spaces  at  the  periphery  of  the  gland  numerous  large 
bacilli  stained  blue.  A  number  of  sections  from  a  retro- 
pharyngeal gland  also  showed  no  tubercle  bacilli. 
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ORANG  8. 

Fed — With  culture  derived  from  Cow  44.     Virus  B.  I. 

Dose — 0*01  milligramme. 

Date— April  3rd,  1904. 

Died— April  9th,  1904,  6  days  later. 


Clinical  History. 

Towards  the  end  of  March  she  began  to  have  frequent 
attacks  of  diarrhoea,  and  took  very  little  food ;  she 
occasionally  vomited ;  the  motions  often  consisted  entirely 
of  mucus.  The  diarrhoea  persisted,  small  quantities  of 
whitish  mucus  being  constantly  passed  per  rectum,  and 
she  died  on  April  9th,  6  days  after  the  experiment  began. 

POST-MORTEM  EXAMINATION. 

Condition. — Body  wasted  but  still  showed  considerable 
deposits  of  fat  in  the  abdomen. 

Small  Intestine. — Normal. 

Large  Intestine. — The  mucous  membrane  of  the  large 
intestine  throughout  its  whole  length  showed  numerous 
small  ulcers  which  in  many  places  had  become  confluent  ; 
the  ulcers  involved  the  whole  thickness  of  the  mucous 
membrane,  but  there  was  no  appreciable  thickening  of  the 


muscle  wall  ;  the  mucous  membrane  between  the  ulcer 
was  thickened  and  congested.     Then;  wciv  no  intestinal 
parasites. 

Mesenteric  Glands. — Normal. 

Lungs. — Showed  a  few  small  patches  of  congestion — 
otherwise  normal. 

All  other  organs  and  glands  were  normal  in  appearand*. 

Guinea-pigs  Inoculated. 

Guinea-pigs  were  inoculated  with  emulsions  made  from 
a  precardiac  gland,  a  retro-pharyngeal  gland  and  the 
mesenteric  glands  ;  all  remained  healthy. 

Cultures. 

Agar  tubes  were  sown  from  the  mucus  in  the;  large  in- 
testine and  numerous  colonies  of  a  capsulated  bacillus 
were  cultivated. 


4  M 
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CHIMPANZEE  2- 

Fed— With  culture  derived  from  the  original  material  of  Virus  B.    IV.     (The  culture  was  the  16th  generation, 
2<i  days  old  ;  its  total  age  was  420  days.) 

Dose — 1*0  milligramme. 

Date—  October  31st,  1904. 

.Died — December  20th,  1904,  56  days  after  feeding. 


Clinical  History. 

The  chimpanzee  remained  perfectly  well  until  Decem- 
ber 1.5th,  when  he  was  noticed  to  be  quieter  than  usual ; 
on  this  date  there  was  a  sour  odour  about  his  mouth  as  if 
he  had  been  recently  vomiting,  but  no  vomit  was  seen 
in  the  cage.  Two  days  later  he  was  seen  to  vomit  im- 
mediately after  the  morning  meal.  His  appetite  then 
began  to  diminish  and  he  became  obviously  thinner  and 
feebler.  The  weakness  increased  and  slight  diarrhoea 
supervened. 

He  died  rather  unexpectedly  on  December  26th,  1904. 
fifty-six  days  after  feeding. 


Weights. 


November 

7th. 

1904      - 

-       9  lbs. 

12  ozs. 

November 

23rd, 

1904       - 

-     10  lbs. 

2  ozs 

December 

12th. 

1904       - 

-     10  lbs. 

6  ozs 

December 

20th, 

1904       - 

-       9  lbs. 

0  ozs 

December 

26th, 

1904       - 

-       8  lbs. 

12  ozs 

Gained  10  ozs.  in  the  first  five  weeks,  and  lost  1  lb  10  ozs. 
in  the  last  fortnight. 


Loss  of  weight  on  the  initial  weight,  1  lb. 


Tempera/ inc. 


November, 
to  15 


December. 
/S  20 


P(  )st-.moj;tk.m    examination. 

Body. — Thin,  but  not  emaciated. 

Mouth,     Tongue,     Pharynx,     Tonsils,     Retropharyngeal 
■Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,   Peritoneum,  Stomach. — Normal. 

Small  Intestine. — In  the  small  intestine  thirty 
ulcers  were  counted  ;  at  the  anterior  end  they  were 
quite  superficial,  each  being  merely  a  slight  abra- 
sion in  the  centre  of  a  raised  patch  of  mucous  mem- 
brane ;  lower  down,  where  they  were  most  numerous, 
they  were  definite  ulcers  up  to  a  third  of  an  inch 
in  diameter,  with  raised  edges;  the  ulcers  were 
situated  in  Peyer's  patches. 

There  were  three  round  worms  in  the  small  in- 
testine, one  being  in  the  vermiform  appendix. 

Large  Intestine.     There  wrere  some  small  indurated 

patches    in    the    large    intestine,    but    these    were   not 

definitely  ulcerated. 

Mco-nt'iir  Glands. — Wen;  enlarged  and  somewhat 
confluent,  forming  a  lobulated  mass  of  considerable 
size  (two  inches  long).  Section  showcil  1  luni  to 
contain  c;u<'a.ing  nodules. 

The  glands  of  the  huge  intestine  and  those  of  the 

rectum  contained  oaseous  foci. 

Spleen.  Measured  2|  in.  x  lj  in.  x  £  in.;  normal 
on  the  surface.  On  section  three  little  whitish  pin- 
point tubercles  were  seen  in  it 


Liver.  — Normal. 

Portal    Gland. — There    was    no    gland    in    the    small 
omentum. 

Thorax  : 

Kidneys,  Suprarenal  Bodies. — Normal. 

Heart,  Pleura. — Normal. 

Lungs. — Apex  of  left  lung  adherent;  on  the  right 
side  the  upper  lobe  contained  three  tubercles,  about 
the  size  of  a  pin's  head,  with  caseous  centres  and 
translucent  peripheries  ;  there  was  about  the  same 
number  in  the  mid  lobe,  and  in  the  lower  lobe  about 
half  a  dozen  larger  than  the  above  (an  eighth  of  an 
inch  or  rather  more  in  diameter)  ;  besides  the  larger 
ones  there  were  several  smaller  ones  similar  to  those 
in  the  other  lobes.  Left  upper  lobe  was  similarly 
affected,  about  four  tubercles  being  counted  in  it. 

Left  lower  lobe  normal. 

Bronchial  Glands. — One  at  the  root  of  the  right 
lung  contained  caseous  foci.  The  glands  around 
the  left  bronchus  wcrv  normal,  with  the  exception 
of  one  which  contained  a  caseous  focus. 

/'/  st.,*.  Inguinal  Glands,  Iliac  Glands,  Lumbar  Glands. — 
Normal. 


M icroscopical  Examination. 


Spleen 

Tons  I 


3  T.B. 
No  T.B. 


; 
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CHIMPANZEE  6. 

Fed  for  one  week  with  milk  of  Cow  172  (Virus  B.  IV.,  Table  4). 

The  milk,  which  was  much  altered  in  quality,  was  the  mixed  product  of  the  two  inooulated  quarters  <>l  the  cow  ; 
it  was  given  night  and  morning,  in  amounts  varying  from  70  to  90  cc,  with  about  equal  parts  of  normal  sterile  milk. 

The  feeding  began  on  October  29th,  and  ceased  on  November  4th  ;  during  this  time  1,000  0.0.  of  the  infected 
milk  were  drunk. 

\n  exact  estimate  of  the  number  of  tubeicle  bacilli  present  in  the  tuberculous  milk  was  QOl  made,  but  if  they 
continued  to  be  present  in  the  same  proportion  as  they  were  in  the  milk  used  to  feed  Chimpanzee  8  on  October 
-28th,  Chimpanzee  6  would  have  received  altogether  about  100,000,000  tubercle  bacilli. 

The  Chimpanzee  was  killed  on  February  6th,  1905.     100  days  after  the  experiment  began. 


( 'linical  History. 

The  chimpanzee  showed  no  sign  of  illness  until  Decem- 
ber 28th,  when  he  was  noticed  to  be  quieter  and  less 
active  than  usual. 

On  December  31st  he  had  a  sharp  attack  of  diarrhoea, 
which  continued  for  three  days,  and  then  abated  some- 
what. 

During  the  month  of  January  the  appetite  was  moder- 
ately good,  yet  the  animal  became  progressively  thinner 
and  weaker.  The  condition  of  the  motions  varied  ;  they 
were  generally  loose,  but  only  occasionally  was  diarrhoea 
marked.  Slight  oedema  of  the  eyelids  appeared  about 
the  middle  of  the  month. 

On  January  30th  the  severity  of  the  symptoms  had 
become  greatly  increased  ;  the  oedema  of  the  eyelids 
«-as  more  marked  ;  the  skin  of  the  face  and  the  mucous 
membrane  of  the  mouth  was  extremely  pale  ;  there  was 
a  hernial  protrusion  of  the  gut  into  the  umbilicus  ;  the 
motions  were  offensive. 

During  the  next  few  days  weakness  and  wasting  became 
extreme  and  on  February  6th  he  was  scarcely  able  to 
crawl  about  the  cage  ;  his  cheeks  and  eyelids  were  very 
puffy  and  there  was  practically  no  inclination  for  food  ; 
a  little  milk  was  taken  in  the  morning,  but  most  of  this 
was  vomited  a  short  time  afterwards. 

His  general  appearance  was  such  as  to  make  it  appear 
improbable  that  he  would  live  more  than  a  day,  or  at 
most  two  days,  longer  ;  he  was  therefore  chloroformed 
ind  examined. 


Weights. 

November  7th, 

1904 

12  lbs. 

0  ozs. 

November  23rd, 

1904 

12  lbs. 

6  ozs. 

December  12th, 

1904 

11  lbs. 

12  ozs. 

December  20th, 

1904 

12  lbs. 

4  ozs. 

January  10th, 

1905 

11  lbs. 

0  ozs. 

January  24th, 

1905 

10  lbs. 

12  ozs. 

February  6th, 

1905 

9  lbs. 

12  ozs. 

Loss  in  weight  on  the  initial 

weight 

- 

2  lbs. 

4  ozs. 

POST-MORTEM  EXAMINATION. 

The  body  was  extremely  emaciated  ;  the  muscles  were 
atrophied  and  flabby  and  there  was  an  entire  absence  of 
subcutaneous  fat. 

Tonsils,  Pharynx,  Submaxillary  (Mantis,  Betropnaryngeal 
•■Glands,  Certrieal  Glands.—  Normal. 

Abdomen. 

The  peritoneal  cavity  contained  from  10  to  15  cc. 
of  clear  serous  fluid. 

Omentum. — Was  oedematous,  devoid  of  fat,  and 
showed  moderately  numerous  pearly  tubercles,  ranging 
in  size  from  a  point  just  visible  to  the  naked  eye 
to  that  of  a  mustard  seed. 

Pa r ietal  Peritonei/ m.  — Normal. 

Stomach. — The  mucous  membrane  was  congested, 
but  there  was  no  ulceration. 

*  Small  Intestines. — -The  mucous  membrane  of  the 
small  intestine  showed  throughout  its  whole  extent 
very  numerous  typical  tuberculous  ulcers  (125  were 
counted) ;  they  were  most  numerous  in  the  upper  part 
of  the  gut,  where  in  several  instances  two  neighbouring 
ulcers  were  seen  to  have  become  united  ;  they  ranged 
in  size  from  a  quarter  to  over  half  an  inch  in  diameter 


and  had  slightly  raised  thickened  margins  ;  some  of 
the  largest  ones  were  almost  circular  in  outline,  but  the 
majority  were  irregular,  and  many  were  elongated  in  a 
direction  transverse  to  the  length  of  the  bowel. 

In  the  ileum  the  ulcers  were  situated  in  Peyer's 
patches.  These  ulcers  showed  definite  caseation  at 
the  base  and  under  the  edges,  but  no  peritoneal 
tubercles;  the  ulcers  in  other  parts  of  the  intestine 
showed  little  or  no  caseation  and  had  only  slightly 
thickened  bases ;  on  the  serous  surface  of  almost  all 
the  latter  ulcers  there  were  colonies  of  hard  translucent 
tubercles  and  in  two  or  three  cases  long  strands  of 
connective  tissue. 

Large  Intestine. — The  mucous  membrane  of  the 
large  intestine  showed  from  twelve  to  fifteen  ulcers, 
the  largest  about  a  quarter  of  an  inch  in  diameter. 

The  mesentery  was  slightly  oedematous;  the  lacteal 
vessels  were  not  thickened  nor  distended. 

The  mesocolon  was  very  oedematous,  i)articularly 
along  the  line  of  its  attachment  to  the  large  bowel. 

Gastric  Glands. — Normal. 

*  Mesenteric  Glands. — All  the  mesenteric  glands  were 
enlarged  ;  they  varied  in  size  from  that  of  a  pea  to 
that  of  a  marble  (nearly  half  an  inch  in  diameter). 
On  section  they  consisted  practically  throughout  of 
dense  yellowish  white  caseated  tissue.  The  glands 
were  moveable  one  over  the  other  and  under  the 
peritoneum. 

The  pyloric  gland,  the  glands  around  the  head 
and  body  of  the  pancreas  and  the  ileo-colic  glands 
were  similarly  affected  (the  ileo-colic  glands,  however, 
showed  a  larger  amount  of  grey  translucent  tissue 
than  the  other  glands). 

Colic  Glands. — -Most  of  the  colic  glands  were  enlarged, 
some  being  nearly  1  centimetre  in  diameter ;  the 
largest  ones  were  caseous  throughout  ;  the  medium 
sized  ones  were  partly  caseous,  and  a  few  of  the 
smaller  ones  showed  irregular  caseous  foci. 

The  Lumbar  Glands  were  slightly  enlarged  :  one  was 
caseous  in  the  greater  part  of  the  cortex  ;  the 
others  showed  small  caseating  tubercles. 

Liver. — The  liver  substance  was  soft  and  very  pale 
in  colour ;  no  tubercles  were  seen  on  the  surface 
or  on  section. 

Gall  Bladder. — Normal. 

Portal  Gland. — (Situated  in  the  hilum  of  the  liver) 
not  enlarged  :    normal  on  section. 

Spleen.- — The  spleen  was  not  obviously  enlarged 
On  section  sparsely  scattered  caseous  tubercles, 
mostly  about  the  size  of  a  No.  4  shot,  were  seen  in 
the  pulp.  A  few  of  the  tubercles  that  lay  immediately 
under  the  capsule  caused  slight  projections  on  the 
surface  ;  the  capsule  at  these  points  was  congested. 
find  covered  by  a  delicate  film  of  fibrin.  One  of  the 
larger  tubercles  formed  a  hemispherical  projection  and 
over  this  the  capsule  was  thickened. 

An  accessory  spleen,  the  size  of  a  pea,  contained  a 
pinhead-sized  caseous  tubercle. 

A  small  gland  in  the  gastro-splenie  omentum 
showed  a  caseous  focus. 

Kidneys. — Intensely  anaemic  ;  on  the  surface 
of  the  right  three  pale  grey  spots  were  seen  ;  on 
section  they  were  not  easily  differentiated  from  the 
surrounding  kidney  substance,  and  it  apj  eared  doubt- 
ful whether  they  were  tubercles.  (Reserved  for 
microscopic  examination.) 

The  left  kidnej^  showed  a  similar  spot. 

Suprarenal  Bodies,  Iliac  Glands. — Normal. 


See  Plate  1. 
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Thorax  : 

Pleura. — Normal. 

The  pericardial  sac  contained  a  few  cubic  centi- 
metres of  clear  serous  fluid. 

The  pleural  cavities  contained  about  fifty  cubic 
centimetres  of  clear  serous  fluid. 

Lungs. — Free  from  adhesions;  contained  a  moderate 
number  of  hard  grey  tubercles,  mostly  about  the 
size  of  pins*  heads  :  a  few,  however,  were  as  much  as 
two  millimetres  in  diameter,  and  one  in  the  depth 
of  the  left  caudal  lobe  was  the  size  of  a  pea.  The 
tubercles  showed  only  a  very  slight  amount  of  central 
necrosis. 

In  the  right  upper  and  middle  lobes  there  were 
some  old  patches  of  collapse. 

Bronchial  Glands. — Did  not  appear  to  be  enlarged. 
One  below  the  left  bronchus  showed  an  opaque 
tubercle ;   the  others  were  normal  on  section. 

Mediastinal  Glands.— The  dorsal  mediastinal  glands 
(two  near  the  diaphragm)  contained  caseous  foci. 
Axillary  Glands.   Inguinal  Glands.   Testicles. — Normal. 


Brain.— There  was  a  large  amount  of  fluid  in  the  cranial 
cavity  :  the  membranes  and  the  substance  of  the  brain 
were  normal. 

Microscopical  Examination. 

Mesenteric  Gland  Emulsion. — Tubercle  bacilli  numerous. 

Accessory  Spleen. — No  tubercle  bacilli  found. 

Lumbar  Gland. — Tubercle  bacilli  moderately  numerous. 

Smear  preparations  made  from  the  blood  showed  the 
xanthocytes  aggregated  together  in  grape-like  masses,, 
and  an  apparent  increase  in  the  number  of  the  poly- 
morphonuclear leucocytes. 

Guinea-Pigs  Inoculated  (all  intraperitoneal^). 

Guinea-pig  1428,  inoculated  with  an  emulsion  made 
from  the  liver,  died  in  58  days  of  general  tuberculosis. 

Guinea-pig  1429,  inoculated  with  an  emulsion  from 
a  mesenteric  gland,  died  in  32  days  of  general  tubercu- 
losis. 

Guinea-pig  1430.  inoculated  with  4  c.c.  peritoneal  fluid, 
died  in  103  days  of  general  tuberculosis. 


November, 
to  is 


zo 


Temperature. 


Z5 


December 
to  /f 


zo 


Z5 


3  0' 
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CHIMPANZEE  8- 


JFed  once  on  October  25th,  1004,  with  tuberculous  milk  of  Cow  172. 

Amount  of  Milk— 107  cc. 

Number  of  Bacilli— 10,000,000. 

The  milk  was  taken  from  the  two  inoculated  quarters  of  the  cow  and  was  collected  on  the  26th,  27th,  and  28th  ; 
of  that  collected  on  the  26th  only  the  deposit,  which  consisted  almost  of  pure  pus,  was  used  ;  the  different  samples 
were  thoroughly  mixed  together  and  then  filtered  through  muslin  ;  the  filtrate  was  estimated  (o  contain  94,500  T.B. 
per  cc. 

Died  March  14th,  1905,  144  days  after  the  experiment  began. 


Clinical  History. 

Except  for  occasional  slight  colds  in  the  head,  char- 
acterised by  nasal  discharge  and  sneezing,  which  were 
•cured  by  small  doses  of  ammoniated  tincture  of  quinine, 
the  chimpanzee  remained  perfectly  well  until  March 
14th,  1905.  On  this  date  she  appeared  to  have  caught 
fresh  cold ;  quinine  was  administered  without  any 
alleviation  of  her  symptoms .  On  the  16th  she  was 
obviously  ill ;  she  was  less  lively  and  the  respirations 
were  increased  in  frequency.  On  the  next  day  there 
was  no  improvement ;  she  lay  in  one  place  practically 
the  whole  day,  eating  very  little  solid  food,  but  drinking 
milk  greedily;  the  respirations  were  56.  On  the  18th 
and  19th  her  condition  remained  about  the  same.  On 
the  20th  she  was  thought  to  be  a  little  better  ;  she  was, 
however,  in  a  very  irritable  state,  screaming  and  biting 
when  touched  or  lifted  out  of  the  cage. 

On  the  morning  of  the  21st  there  was  no  change  in  her 
general  appearance  ;    her  temperature  was  taken  in  the 


usual  way  and  five  minutes  after  being   put  back  in  her 
cage  she  suddenly  died. 

Duration  of  the  Experiment. — On-  hundred  and  forty- 
four  days. 

Weights. 

November  7th,  1904 
November  23rd,   1904      - 
December  12th,  1904 
December  20th,  1904       - 
January  1st,  1905    - 
January  24th,   1905 
February  7th,  1905 
February  21st,   1905 
March  8th,  1905       - 
March  21st,  1905     - 

Gain  in  weight  from  November  7th,  1904,  to  March  8th 
1905,  7  lbs.  2  ozs.  ;  loss  in  weight  during  the  last  1 3  days 
3  lbs.  4  ozs. 


14  lbs. 

0  ozs. 

15  lbs. 

4  o/.s. 

16  lbs. 

4  o/.s. 

16  lbs. 

8  ozs. 

17  lbs. 

4  ozs. 

19  lbs. 

2  ozs. 

19  lbs. 

4  ozs. 

19  lbs. 

14  ozs. 

21  lbs. 

2  ozs. 

17  lbs. 

14  ozs. 

Temperature. 


January. 

IS  2.0  "25"  30  +  S~ 


February. 

/O  l$~  ZO  Z5T 


March. 
f~ to  Jf  zo         2S 


l'<  )ST-MORTEM     EXAMINATION. 

Body  in  moderately  good  condition  ;  there  was  a  good 
amount  of  subcutaneous  fat  and  the  muscles  were  firm 
-and  well  developed 

Tongue,  Tonsils  and  Pharynx  — Normal. 
Submaxillary,  Pharyngeal  and  Cervical  Glands. — Normal. 
Abdomen  : 

Omentum  and  Parietal  Peritoneum. — Normal. 
Sto  mack.—  Normal. 

Small  Intestine. — Nine  inches  from  the  pylorus 
the  mucous  membrane  show;d  a  small  ulcer  with 
raised  undermined  edges  and  fibroid  base  studded 
with  caseous  foci  ;  under  the  mucous  membrane 
around  the  ulcer  there  were  three  or  four  caseous 
tubercles. 

In  the  upper  part  of  the  middle  third  of  the  in- 
testine there  was  a  similar  but  smaller  ulcer  ;  the 
thickened  base  of  this  ulcer  formed  a  marked  projec- 
tion on  the  serous  surface. 

A  little  further  along  there  was  a  congested  ulcer 
1   cm.  in  diameter  witn    raised  considerably  under- 
mined margins  and  thickened  base ;     on  the  serous 
surface  for  a  good  distance  around  the  ulcer  there 
vub  an  eruption  of  pearly  grey  miliary  tubercles. 


Just  beyond  the  middle  of  the  gut  there  was  a  large 
circular  ulcer,  2  cm.  in  diameter,  with  raised  con- 
gested undermined  margins,  smooth  red  floor  and 
thick  fibroid  base  beset  with  caseous  foci ;  the  base 
of  the  ulcer  was  5  mm.  in  thickness  and  was  seen  on  the 
serous  surface  as  a  slightly  elevated  greyish  yellow 
patch. 

A  Peyer's  patch  beyond  this  showed  a  few  opaque 
whitish  foci. 

One  foot  from  the  ileo-coecal  valve  there  was  a 
congested  ulcer  nearly  1  cm.  in  diameter  with  necrotic 
floor  and  caseous  base  ;  on  the  peritoneal  surface 
there  were  a  few  small  tubercles. 

The  patch  four  inches  from  the  ileo-coecal  valve 
was  a  little  congested  and  contained  four  opaque  white 
foci ;  the  terminal  Peyer's  patch  was  congested,  but 
was  otherwise  normal. 

Large  Intestine. — The  mucous  membrane  of  the 
caecum  and  colon  showed  numerous  small  erosions, 
occurring  mainly  on  the  summits  of  the  valvulae 
conniventes. 

Gastric  Glands. — Normal. 

Mesenteric,  Glands. — Nine  glands  showed  a  slight 
degree  of   enlargement ;    on   section  they  contained 
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dense  fibroid  nodules,  some  of  which  nearly  filled 
the  glands,  whilst  others  were  quite  small  and  dis- 
crete ;  the  nodules  were  caseous  in  the  centre  and 
appreciably  gritty  from  calcification;  there  was  no 
sign  of  softening  :  the  capsules  of  the  glands  over 
Some  of  the  larger  nodules  were  thickened  and  fibroid  ; 
the  rest  of  the  mesenteric  glands,  eight  to  ten  in 
number,  were  normal. 

Ileo-culic  Gla nds.  —Normal. 

Colic  Glands. — In  the  meso-colon,  just  below  the 
splenic  flexure,  there  was  a  group  of  three  glands,  the 
largest  nearly  1  cm.  in  diameter,  the  smallest,  smaller 
than  a  pea  :  the  two  larger  glands  were  practically 
caseous  throughout  ;  they  were  beginning  to  soften 
in  the  centre  and  were  slightly  gritty  around  the 
margins :  the  smallest  gland  contained  two  dense 
gritty  caseous  nodules  occupying  about  half  the 
substance. 

Other  colic  glands  were  normal. 
In  the  muscle  wall  of  the  abdomen  just  under  the 
last  rib  on  the  left  side  there  was  a  fluctuating  tumour 
the  size  of  a  hen's  egg  ;  it  formed  a  marked  projection 
into  the  abdominal  cavity   and  to  it  the  wall  of  the 
large  intestine  below  the  splenic  flexure  was  intimately 
adherent ;  on  section  the  tumour  was  found  to  consist 
of  a  series  of  cavities  of  various  sizes  filled  with 
brownish    yellow    pus ;    the  cavities  communicated 
one  with  another  by  small  openings  and  were  sur- 
rounded by  walls  of  fibrous  tissue.     No  communica- 
tion with  the  interior  of  tne  gut  could  be  demons- 
trated, the  mucous  membrane  at  this  part  having 
a    perfectly  normal  appearance. 
Glands  (round  Pancreas. — Normal. 
Spleen. — Normal  on  the  surface  and  on  section. 
Lymphatic  Gland  in  Hilum  of  Spleen.  —Normal. 
Liver. — Somewhat  pale,  showed  no  sign  of  tubercu- 
losis. 

Gall  Bladder. — Distended  with  bile. 
Portal  Gland. — Normal. 
Kidneys. — Pale,  otherwise  normal. 
Suprarenal  Bodies  — Normal. 

Thorax. 

Heart  and  Pericardium. — Normal. 

Pleura.  — Normal. 

Lungs. — The  lungs  were  fuller  than  normal ;  there 
were  no  adhesions ;  the  margins  of  the  lobes  were 
emphysematous. 

Left  Lung. — At  the  apex  of  the  left  upper  lobe 
there  was  a  rounded  patch  of  consolidation  ;  this  was 
dark  red  externally  and  greyish  red  in  the  centre  : 
the  lower  flap  of  this  lobe  was  red  collapsed  and  quite 
airless  ;  on  the  surface  there  were  numerous  slightly 


elevated  greyish  foci  (resembling  tubercles)  which 
when  cut  into  were  found  to  contain  a  soft  greyish 
white  purulent  material. 

The  upper  and  anterior  part  of  the  basal  lobe  was 
in  a  similar  condition  ;  the  rest  of  the  lobe  had  a 
more  or  less  normal  appearance  on  the  surface,  but 
on  section  in  the  depth  of  the  lobe  small  greyish 
areas  were  seen. 

'  .  Right  Lung. — At  the  apex  of  the  right  upper  lobe 

there  was  a  patch  of  consolidation  similar  to  that  in 
the  left  ;  the  lower  tongue-shaped  portion  of  this 
lobe,  the  right  middle  lobe  and  the  upper  part  of 
the  lower  lobe  (around  the  root)  were  red  and  consoli- 
dated resembling  the  left  upper  lobe ;  the  dorsal 
surface  of  the  lower  lobe  showed  also  several  nodules 
of  recent  pneumonia  which  in  places  had  a  greyish 
appearance  on  section. 

Bronchial  Glands. — The  left  praetracheo-bronchial 
gland  was  enlarged  ;  on  section  the  central  part  was 
broken  down  and  contained  a  collection  of  greyish 
purulent  material.  Other  bronchial  glands  were 
enlarged  but  not  softened. 

Brain. — Meninges  congested  ;  cerebro-spinal  fluid 
much  increased  in  amount ;  no  tubercles  seen  on 
the    membranes. 

Uterus  and  Ovaries. — Normal. 

Axillary,  Inguinal  and  Iliac  Lymphatic  Glands 
— Normal. 

Microscopical. 

Mesenteric  Gland. — A  few  T.  B. 

Colic  Gland.—  A  few  T.   B. 

Small  Tubercle  in  Peyeis  Patch. — 1  T.  B. 

Lung  (Consolidated  Patch).— No  T.  B. 

Left  Bronchial  Gland.— No  T.  B. 

Pus  from  Abscess. — No  T.  B.  ;  a  few  bacilli-stained 
blue. 

Cultures  were  sown  from  a  mesenteric  gland  nodule 
and  from  one  of  the  solid  patches  in  the  lung. 

On  the  next  day  all  the  tubes  sown  from  the  lung 
showed  numerous  small  transparent  colonies  and  a  few- 
large  soft  whitish  colonies. 

A  smear  made  from  the  small  colonies  showed  a  dip- 
lococcus.  A  pure  culture  was  isolated  and  inoculated 
into  two  mice. 

Both  mice  died  in  36  hours  and  numerous  capsulated 
diplococci  (pneumococci)  were  seen  in  smear  preparations 
made  from  the  blood. 

The  large  colonies  sown  on  glucose  litmus  broth 
formed  acid  and  gas  in  2i  hours. 
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CHIMPANZEE  14. 

Fed  on  September  11th,  1905,  with   about  l'l  milligramme  of  culture   derived  from    (he   original    materia]   of 
Virus  B  IX. 

(The  culture  was  twenty  days  old,  twentieth  generation,  and  was  grown  on  bovine  scrum.) 

The  culture  suspension  was  pipetted  into  the  mouth  of  the  Chimpanzee,  and  owing  to  the  animal  Slicking  (he 
pipette,  a  little  more  than  1  cc.  was  delivered. 

The  Chimpanzee  died  on  November  13th,  1905,  63  days  after  it  was  fed. 

was  no  cough,  and  no  increase  in  respiration.  Cor- 
responding approximately  with   the   period  of   apyrexia 

there  was  a  distinct  improvement  in  the  condition  for 
a  few  days  ;  he  was  much  brighter,  more  active,  and 
showed  increased  appetite,  but  was  obviously  much 
thinner  than  at  the  beginning  of  the  experiment.  On 
November  10th  he  again  became  acutely  ill  ;  he  was  very 
weak  and  irritable  and  refused  solid  food,  but  drank  a 
moderate  amount  of  milk.  He  rapidly  became  worse, 
and  died  on  November  13th,  1905  at  11  a.m.,  63  days 
after  being  fed.  During  the  last  two  days  of  life  practi- 
cally no  food  was  eaten  and  he  became  very  weak  and 
emaciated.  (Edema  of  the  eyelids  was  first  noticed  on 
November  10th,  and  persisted  until  the  end  of  the  ex- 
periment. 


Weight. 

September  12th,   1905      - 

-     16  lbs. 

8  ozs 

October  5th,   1905    - 

-     17  lbs. 

4  ozs 

October  10th,  1905 

-     16  lbs. 

10  ozs 

October  24th,  1905 

-     14  lbs. 

10  ozs 

November  13th,  1905      - 

-     12  lbs. 

7  ozs 

Loss  in  weight  on  initial  weight,  4  lbs.  1  oz. 

Clinical  History. 

There  was  a  sudden  onset  of  illness  with  the  rise  in 
temperature ;  he  was  depressed,  quiet  and  irritable, 
and  lost  appetite.  These  symptoms  continued  through- 
out the  month  of  October  and  there  was  appreciable 
loss  of  flesh  ;   occasional  diarrhoea   was    noticed ;    there 
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10 
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POST-MORTEM  EXAMINATION. 

Body.- — Somewhat  emaciated. 

Tonsils. — The  substance  of  the  left  tonsil  wa?  normal ; 
in  the  "subtonsillar  tissue,  near  the  soft  palate,  there  wrs 
a  small  cavity  containing  yellow  pus. 

Right  tonsil  normal. 

Submaxillary  Salivary  and  Lymphatic  Glands,  Parotid 
Salivary  and  Lymphatic  Glands,  Retropharyngeal  Lym- 
phatic Glands.— Normal. 

Cervical  Glands. — In  the  right  anterior  triangle, 
near  the  angle  of  the  jaw,  there  was  a  mass,  measuring 
about  one  inch  by  two-thirds  of  an  inch  by  one-third  of 
an  inch,  composed  of  two  glands  fused  together;  one 
of  these  was  caseous  almost  throughout;  the  other  was 
partly  caseous. 

A  small  gland  posterior  to  and  deeper  than  the  latter 
contained  four  soft  white  caseous  tubercles,  each  one 
millimetre  in  diameter.  Along  the  posterior  border  of  the 
right  jugular  vein  there  was  a  chain  of  slightly  enlarged 
cedematous  glands,  five  of  which  contained  opaque  whitish 
softened  caseous  tubercles,  the  largest  1*5  millimetre  in 
diameter.  One  gland,  a  little  larger  than  the  others, 
showed  about  half  a  dozen  or  more  tubercles ;  the  rest 
contained  a  smaller  number. 

Two  small  glands  in  the  left  anterior  triangle 
contained  each  a  few  soft  white  miliary  caseous 
tubercles,   other  glands    in    the    triangle  and  all  about 
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the  jugular  vein  were  slightly  cedematous,  but  other- 
wise normal. 

A  small  gland  or  two  under  each  clavicle  was  normal. 
Abdomen. 

The  intestines  were  adherent  in  several  places  to 
the  anterior  abdominal  wall. 

The  peritoneal  cavity  containe  1  a  large  amount  of 
slightly  turbid  yellow  serous  fluid. 

Omentum. — Was  adherent  to  the  small  intestines, 
which  were  matted  together  by  firm  adhesions  ;  the 
intestine  was  firmly  adherent  to  the  bladder,  separa- 
tion causing  the  wall  of  the  former  to  be  torn. 

The  omentum  was  very  cedematous  and  contained 
very  numerous  transparent  glistening  tubercles,  the 
largest  a  little  less  than  1  millimetre  in  diameter, 
and  a  few  greyish  white  miliary  tubercles  with  con- 
gested margins. 

Peritoneum. — The  parietal  peritoneum  showed, 
chiefly  on  the  anterior  wall,  numerous  transparent 
tubercles,  the  largest  the  size  of  a  pin's  head,  quite 
perceptible  to  the  touch. 

There  were  numerous  transparent  miliary  tubercles 
on  the  mesocolon. 

Stomach.  — Normal. 

Small  Intestine. — The  small  intestine  was  very 
severely  affected.  The  mucous  membrane  showed 
throughout   its   entire   length    extremely   numerous 
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ulcers  :  most  of  these  were  small,  having  probably 
originated  in  the  solitary  follicles,  and  had  con- 
gested slightly  raised  margins  and  caseous  base. 
Towards  the  lower  end  of  the  intestine  the  ulcers 
became  larger,  some  attaining  an  area  of  2  by  To  cm. 
The  larger  ulcers  were  situated  in  Peyer's  patches  ; 
they  had  raised  irregular  congested  margins,  showing 
in  some  cases  a  yellowish  appearance  around  the 
edges,  and  thickened  bases,  by  which  they  were 
adherent  to  surrounding  structures.  The  floors  were 
granular  and  showed  yellow  foci,  or  were  irregular 
necrotic  and  congested.  In  some  cases  ulceration 
extended  beyond  the  limits  of  the  lymphoid  patch  :  the 
terminal  patch  was  very  thickened  and  raised  and 
showed  a  number  of  irregular  ulcerations.  Scattered 
about  in  the  wall  of  the  intestine  were  numerous 
)rellow  caseous  nodules,  over  which  the  mucous 
membrane  was  intact. 

On  the  serous  surface  of  the  intestine  there  were 
numerous  subperitoneal  tubercles,  most  numerous 
opposite  the  large  ulcers. 

Large  Intestine. — The  caecum  showed  a  number  of 
small  congested  ulcers  with  very  little  caseation  ; 
on  the  serous  surface  there  were  a  few  congested 
tubercles.  The  colon  showed  numerous  congested 
patches  in  the  mucous  membrane,  but  no  definite 
ulcers. 

Gastric  Glands. — A  precardiac  gland  was  enlarged, 
but  contained  no  caseous  foci :  other  gastric  glands 
were  normal. 

Mesenteric  Glands. — The  mesenteric  glands  were 
all  mueh  enlarged  and  encroached  considerably  on 
the  mesentery  ;  the  mass  produced  by  these  glands 
was  thrown  into  folds,  which  at  several  points  were 
adherent  to  each  other.  The  vermiform  appendix 
was  firmly  adherent  to  the  mass.  On  section  the 
glands  showed  advanced  caseation  ;  some  of  the  glands 
were  caseous  throughout,  but  in  the  majority  the 
whole  of  the  cortex  was  replaced  by  white  or  creamy 
white  caseous  material,  but  not  broken  down  into 
pus.  Many  of  the  glands  adhered  together  by  their 
capsules. 

Ileo-colic  Glands. — Were  enlarged  and  similarly 
though  not  so  severely  affected. 

C otic' Glands. — Six  colic  glands  at  various  parts 
of  the  large  intestine  were  affected.  One,  the  size  of 
a  small  pea,  was  caseous  throughout,  two  were  partly 
caseous,  and  three  contained  each  a  caseous  tubercle. 
All  the  other  numerous  small  glands  along  the  margin 
of  the  intestine  were  slightly  enlarged,  (edematous 
and  congested    but  not  obviously  tuberculous. 

The  mesentery  was  cedematous  and  much  shortened 
in  the  upper  part,   the  intestine  in  several  places 
coming    almost    into    contact    with    the    enlarged 
mesenteric  glands.     A  few  scattered  miliary  caseous 
tubercles  were  seen. 

Near  the  duodenum,  under  the  head  of  the  pancreas, 
there  was  a  group  of  three  enlarged  glands  ;  two  were 
partly  caseous  ;  the  third  was  beset  with  firm  opaque 
caseous  tubercles. 

The  Spleen  was  enlarged,  3  in.  x  1$  in.  x  ^in,  and 
showfdon  the  surface  a  number  of  slightly  raised  flat- 
tened deeply  congested  tubercles,  mostly  about  one 
millimetre  (in  diameter,  one  was  a  little  larger  (two 
millimetres),  and  had  a  yellow  centre.  In  the  pulp  there 
were  sparsely  scattered  soft  yellowish  tubercles, 
majority  one  millimetre  or  less  in  diameter,  and  one 
irregular  soft  caseous  nodule,  larger  than  a  wheat 
grain. 

Two  glands  in  the  hilum  of  the  spleen  were  slightly 
enlarged  and  beset  with  small  caseous  tubercles. 


T<  e  Liver  was  very  pale  and  showed  on  the  sur- 
face scattered  filmy  grey  tubercles  with  overhanging 
margins,  and  one  or  two  with  slightly  opaque  centres. 
In  the  substance,  through  the  capsule,  fairly 
numerous  minute  dark  grey  specks  were  seen.  On 
section  the  grev  points  could  not  be  made  out  ;  one 
opaque  greyish  white  tubercle,  the  size  of  a  shot, 
was  seen. 

Portal  Glands. — Normal. 

The  Kidneys  were  pale  and  seemed  enlarged. 
The  capsules  were  slightly  adherent ;  in  the  cortex 
of  the  It  ft  there  were  moderately  numerous  grey 
miliary  tubercles,  some  slightly  opaque  in  the  centre. 

The  right  kidney  showed  similar  tubercles  ;  some- 
projected  above  the  surface. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Heart. — Normal. 

Pleura. — Parietal  pleura  normal.  On  the  pleural 
surface  of  the  diaphragm,  chiefly  on  the  right  side, 
there  was  a  number  of  flattened  filmy  transparent 
growths.  A  small  gland  in  the  caval  fold  of  pleura 
contained  a  minute  caseous  tubercle. 

Lungs. — The  left  lower  lobe  was  adherent  to  the 
diaphragm  and  lower  part  of  chest  wall  by  fairly 
recent  fibrous  adhesions. 

The  left  lung  was  congested;  both  were  crpitant 
and  contained  sparsely  scattered  grey  miliary 
tubercles,  with  opaque  caseous  centres. 

Trachea. — Normal. 

Larynx. — False  vocal  choras  deeply  congested. 

Bronchial  Glands. — One  proetracheo  -  bronchial 
gland  on  the  right  side  contained  a  soft  caseous 
tubercle  about  1  ■  5  millimetre  in  diameter.  Other 
bronchial  glands  were  normal. 

Mediastinal  Glands. — Two  slightly  enlarged  dor- 
sal mediastinal  glands  contained  numerous  pin- 
head-sized  caseous  tubercles ;  another  gland  contained 
one  tubercle  ;  others  were  not  obviously  tuberculous. 
Lumbar  Glands,  Iliac  Glands,  Inguinal  Glands,  Axillary 
Glands,  Brain,  Testicles.  —Normal. 

Microscopical  Examination  (Smears). 

Cervical  Gland 

Mesenteric  Gland 

Ileo-colic  Gland  \      Numerous 

Bronchial  Gland  (  tubercle  bacilli. 

Cervical  Gland  (small  one  on  right  side) 

Duodenal  Gland 

Spleen. — Two  tubercle  bacilli. 

Liver. — Two  tubercle  bacilli. 

Left  Tonsil  (scraping  from  surface). — A  few  tubercle 
bacilli. 

Subtonsillar  Abscess. — A  few  tubercle  bacilli,  numerous 
organisms  stained  blue  and  many  clumps  of  long  slender 
bacilli,  slightly  aud-fast. 

Animals  Inoculated. 

Guinea-pig  1774,  inoculated  with  an  emulsion  made 
from  a  mesenteric  g'and,  died  of  tuberculosis. 

Guinea-pig  1775,  inoculated,  with  an  emulsion  made 
from  a  cervical  glmd,  died  of  tuberculous. 

Guinea-pig  1773,  inoculated  with  an  emulsion  made 
from  the  liver,  died  of  tuberculosis. 

Rabbit  512,  inoculated  intraperitoneally  with  an 
emulsion  made  from  an  ileo-colic  g'and,  died  in  54  days- 
of  general  tuberculosis. 
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RHESUS  MONKEY  62/ 

Ted  with  Milk  of  Cow  74  from  June  29th,  1903,  to  September  2nd,  1903,  a  period  of  65  day.*. 

Total  amount  of  Milk  Consumed  =  9,785  cubic  centimetres. 

Age  when  the  Experiment  began — about  eleven  weeks. 

Killed— September  8th,  1903.     71  days  after  the  experiment  began. 

On  section  the  liver  showed  minute  glistening  tubercl'  h 
(Reserved  for  microscopical  examination.) 

Glands  in  hilum  of  liver  not  apparently  enlarged ; 
showed  no  obvious  tubercles. 


Clinical  History. 

This  monkey  was  born  at  sea  on  or  about  the  tenth 
•of  April  1903 :  he  was  tested  with  tuberculin  at  the  Quaran- 
tine Station  with  a  negative  result. 

The  monkey  very  greedily  drank  the  infected  milk, 
plunging  mouth  and  nostrils  into  the  fluid  and  consuming 
sometimes  the  whole  quantity  given  to  him,  from  75  to 
100  cubic  centimetres,  without  taking  breath ;  as  a 
result  on  several  occasions  he  was  observed  to  cough  and 
choke  as  if  some  of  the  fluid  had  been  drawn  into  the 
larynx.  The  milk  was  given  to  the  monkey  in  a  small 
trough  and  his  affection  for  the  latter  became  so  great  that 
he  was  inconsolable  whenever  it  was  taken  away  from 
him  ;  he  was  allowed  to  have  it  constantly  in  his  cage 
and  he  was  accustomed  to  sleep  curled  up  in  it  at  night. 

These  details  in  the  history  of  the  animal  are  given  to 
show  that  there  is  the  possibility  that  tubercle  bacilli 
may  have  got  to  the  lungs  by  way  of  the  bronchi,  either 
by  insufflation  or  by  inhalation. 

Tubercle  bacilli  could  always  be  found  in  the  centrifuga- 
lised  deposits  from  the  milk  but  were  never  very  numerous. 

The  animal  remained  in  excellent  condition  until  about 
the  middle  of  August  when  he  began  to  show  slight  signs 
•of  ill -health — staring  coat,  loss  of  appetite,  hurried  respira- 
tion on  slight  exertion  and  a  less  lively  and  playful 
habit.  He  gradually  got  worse;  the  appetite  became 
poor  ;  ordinary  quiet  respiration  was  much  increased, 
the  accessn  y  respiratory  muscles  being  brought  into 
action  ;  there  was  also  apparent  some  loss  of  flesh.  The 
temperature  was  not  taken  during  the  experiment ;  on 
the  day  he  was  killed  the  temperature  was  105°F. 

POST-MORTEM     EXAMINATION. 

The  animal  showed  some  subcutaneous  fat  in  the  ab- 
dominal wall. 

No  fluid  ;    no  peritonitis  ;  no  tubercles  on  peritoneum. 
Tongue,  Tonsils,  Larynx,  Pharynx. — Normal 
Cervical  Glands,  Retro-Pharyngeal  Glands. — Normal. 

Intestines. — Normal  throughout.  No  ulceration  of 
mucous  membrane.  No  nodules,  either  in  mucous  mem- 
brane or  on  peritoneal  surface.     Peyer's  patches  normal. 

The  colon  contained  yellow  fairly  firm  faeces. 

Colic  Gland '■>•. — In  mesocolon,  near  rectum,  was  one 
enlarged  lymphatic  gland,  showing  a  projecting  yellow 
tubercle.  The  remainder  of  the  colic  glands  appeared  to 
be  normal. 

One  gland  at  the  junction  of  ileum  and  ccecuni  showed 
a  small  nodule  of  tubercle  in  its  substance. 

Mesenteric  Glands. — Not  obviously  enlarged,  showed 
no  visible  tubercles.  (Reserved  for  microscopic 
examination.) 

Liver. — Not  enlarged,  Showed  numerous  minute  white 
tubercles  on  both  surfaces. 


*  The  mother  of  this  monkey  died  at  the  Quarantine 
Station  a  fortnight  after  arrival  there  ;  the  post-mortem 
examination  showed  a  large  mammary  abscess  and  no  trace 
of  tuberculosis  in  any  of  the  organs  or  glands.  The  young 
monkey  had  been  removed  from  its  mother  some  days  before 
her  death  anrt  was  reared  artificially,  being  fed  with  a  spoon 
for  some  days  until  it  was  able  to  feed  itself.  Its  food  con- 
sisted of  milk,  which  was  always  sterilised,  boiled  bread  and 
bananas. 


Kidneys  : 

Left  Kidney. — The  surface  showed  about  six 
whitish  nodules,  the  largest  being  the  size  of  a 
pin's  head.  On  longitudinal  section  one  minute 
grey  spot  was  visible.  On  radial  section  through 
the  largest  superficial  nodule,  this  was  seen  to 
extend  about  its  own  diameter  into  the  cortex. 
Another  on  section  could  be  shelled  out.  It  was  soft 
and  not  calcareous,  and  was  removed  for  microscopic 
examination. 

Right  Kidney. — About  twelve  nodides,  similar  to 
those  noticed  on  the  left  kidney,  were  seen  on  the 
surface.  On  longitudinal  section  no  specks  visible 
On  radial  section  one  nodule  was  seen  to  extend 
about  its  own  diameter  into  the  cortex,  and  was 
shelled  out  entire  for  microscopic  examination. 

Suprarenal  Bodies. — Normal. 

Diaphragm. — On  the  right  pillar,  seen  from  the  pleural 
side,  one  opaque  tubercle,  the  size  of  a  pin's  head, 
was  seen.  On  the  left  pillar  there  was  a  similar  nodule, 
visible  from  both  sides.  Each  nodule  lay  on  the  pleural 
side  of  the  pillar,  and  in  the  middle  of  a  transparent 
ridge  or  fringe,  apparently  fibrinous.  A  third  similar 
nodule  was  seen  in  the  middle  of  the  central  tendon  on 
the  right  side. 

Bronchial  Glands,  Dorsal  Mediastinal  Glands. — Were 
greatly  enlarged  and  showed  in  their  substance  numer- 
ous yellow  nodules  of  tubercle. 

Lower  Tracheal  Glands. — Also  affected. 
Lungs  : 

Left  Lung : 

Upper  Lobe.  Showed  areas  of  collapse  and  acute 
emphysema  and  contained  numerous  large  firm 
nodules.  On  section  these  nodules  were  seen  to  be 
very  large  and  completely  caseous,  separated  from 
each  other  by  collapsed  and  apparently  emphysem- 
atous lung  tissue. 

Lower  Lobe. — Several  large  nodules  ;  lower  part 
emphysematous. 

Right  Lung : 

Middle    Lobe. — Enlarged    and  solid  ;     gelatinous- 
looking  ;  studded  throughout  with  yellow  tubercles. 
Recent  lymph  on  surface. 

Upper  Lobe. — Some  emphysema  posteriorly  ;  other- 
wise similar  to  middle. 

Lower  Lobe. — -Showed  tuberculous  nodules  in  one 
flap  and  scattered  tubercles  in  rest  of  lung,  which  was 
emphysematous. 

P  eur\ — To  the  right  of  the  middle  of  the  sterum 
•      the    costal    pleura   carried   six  minute   pearly-white 
hemispherical  tubercles.   Along  some  of  the  intercostal 
spaces  there  were  fringes  of  tibrin. 

Pericardium. — Normal.     No  excess  of  fluid. 

Heart. — -Muscle  and  valves  normal. 
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Spleen. — Greatly  enlarged,  showed  very  numerous  pro- 
jecting nodules,  6  to  8  mm.  in  diameter. 

Dura  Mater,  Pia  Mater. — Normal. 

Brain. — Xo   tubercle   at   base.     Substance   normal   on 

section. 

Microscopical  Exam  ination. 

In  smears  made  from  the  emulsion  (s  <  below)  a 
moderate  number  of  bacilli  was  found. 

Tubercle  bacilli  were  also  found  in  smears  from  the 
spleen,  ileo-caecal  gland,  diaphragm,  left  and  right  kid- 
ney. In  the  latter  numerous  other  organisms  were  also 
present — cocci,  singly,  in  pairs  and  in  chains,  and  various 
kinds  of  bacilli. 

In  a  smear  from  a  liver  tubercle  no  tubercle  bacilli 
were  seen. 

Paraffin  Sections  : — 

Sections    from    two    mesenteric    glands    and    the 


ileum  (two  regions)  were  examined,  but  no  tubercle 
bacilli  were  found. 

In  the  lumen  of  the  gut  numerous  chains  of  cocci 
were  observed. 

Ani  rials  Inoculated. 

An  emulsion   was  made  from  part  of  the  spleen,   the 
whole  of  the  right  lung  and  the  mediastinal  glands. 
■    The  emulsion  contained  42,400  tubercle  bacilli  per  cc. 
Of  this  emulsion  : — 

Calf  122  and  Calf   132.— Each  received  22   cc.   sub- 

cutaneously. 
Guinea  Pig    545  and  Guinea   Pig    546. — 1    cc.  sub- 

cutaneously. 
Guinea  Pig  547  and  Guinea  Pig  548. — 1   cc.   intra- 
peritoneally. 
Guinea  Pig  549  was  inoculated  with  an  emulsion  made 
from  the  liver. 

All  the  guinea  pigs  died  of  general  tuberculosis. 


RHESUS    MONKEY   70. 

Fed  with  Milk  of  Cow  74  from  October  21st,  1903,  to  October  25th,  1903. 
Duration  of  Feeding— 5  days. 

Amount  of  Tuberculous  Milk  Consumed  =  40  cubic  centimetres. 
Killed — November  14th,  1903.     24  days  after  the  experiment  began. 


Clinical  History. 

This  monkey  was  born  on  the  voyage  from  India  on 
or  about  the  10th  of  April,  1903,  and  was  a  week  old  when 
it  arrived  at  the  quarantine  station.  It  was  sent  to 
Walpole  on  October  6,  1903,  with  another  young  monkey, 
No.  68,  of  about  the  same  age.  Both  monkeys  were 
tested  with  tuberculin  at  Walpole  with  a  negative 
result.  Monkey  68  acted  as  control  to  Monkey  70. 
On  arrival  at  Walpole,  Monkey  70  appeared  to  be  healthy 
in  every  respect ;  he  was  lively  and  very  active  and 
continued  so  up  to  November  6,  1903.  On  this  date  he 
was  noticed  to  be  a  little  seedy  ;  his  coat  "  stared  " 
and  his  appetite  was  not  so  good.  The  signs  of  ill-health 
continued  and  increased  in  severity ;  on  November  9, 


he  vomited  after  a  meal.  On  November  12th  he  sat 
dejectedly  in  a  corner,  occasionally  uttering  plaintive 
cries  ;  he  gaped  continually,  each  gape  being  accom- 
panied by  a  short  spasmodic  inspiratory  gasp  (hiccough  ?). 
The  respirations  were  increased  (66  per  minute)  ;  the 
coat  was  very  rough  and  the  appetite  poor. 

On  November  13  and  14  he  was  a  little  worse,  and  was 
visibly  wasting  ;  he  was  occasionally  heard  to  cough  : 
the  temperature  on  the  14th  fell  to  a  very  low  level 
(37- TC). 

The  tuberculous  milk  used  to  feed  the  monkey  was 
usually  of  a  pale  lemon  yellow  colour  and  on  standing 
deposited  a  thick  white  sediment ;  it  was  extremely 
rich  in  tubercle  bacilli. 


Temperature. 


October 

25  30 


November 

10  15 


POST-MORTEM   EXAMINATION. 

One  submaxillary  lymphatic  gland  showed  two  minute 
yellow  points  ;  another  showed  one  minute  point. 

Inferior  Cervical  Glands. — On  both  sides  normal. 

Buccal  Lymphatic  Glands,  Parotid,  Larynx,  PharynX, 
Tonsils,  (Esophagus,  Posterior  Pharyngeal  (Rands,  Stomach, 
Intestines.-  Normal. 

Mesenteric  Glands.  Considerably  enlarged;  at  Hi-' 
upper  part  one  gland  showed  numerous  fooi  of  tubercle  ; 
t  hree  "i  hers  were  also  obi  iously  affecte  I. 


Colic  Clands. — One  colic  gland,  near  the  caecum,  was  ob- 
viously affected  ;  a  colic  gland  near  the  middle  of  the 
colon  showed  a  yellow  focus  ;  another  colic  gland  near  the 
latter  showe  I  a  similar  focus. 

Other  colic  glands  normal. 

Omentum,  Pancreas. — Normal. 

The  glands  around  the  stomach  were  normal. 

Spleen. — Not  enlarged.     Normal  in  appearance. 

Kidneys.  — Normal   throughout. 
&  uprart  nal  Bodies. — Normal. 
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Liver. — Normal  throughout. 

Lumbar,  Iliac,  Inguinal,  and  Axillary  Glands.—  Normal. 
Diaphragm. — Normal. 

Pericardium. — Normal  ;  contained  a  small  amount  of 
fluid. 

Heart  Valves  and  Muscle  Substance. — Normal. 

Lungs. — Were  emphysematous,  especially  at  the  edges, 
and  felt  nodular  throughout ;  they  showed  also  patches  of 
collapse ;  on  section  they  showjd  closely  set  miliary 
tubercles  commencing  to  caseate. 

Bronchial  Glands,  Mediastinal  Glands. — Were  enlarged 
and  showed  numerous  foci  of  tubercle. 

Trachea,  Brain  and  Meninges. — Normal. 

On  the  right  side  the  first  eight  ribs  showed  cartilaginous 
nodes  near  the  angles  ;  the  fourth  and  sixth  had  in 
addition  a  node  in  the  course  of  their  shafts.  On  the  left 
side  similar  nodes  were  seen  in  the  fourth  to  the  seventh 
ribs,  about  the  centres  of  the  shafts.  The  latter  on  section 
were  cartilaginous  throughout ;  the  former  were  bony  in  the 
centres.  There  was  slig'it  beading  at  the  junctions  of  some 
of  the  costal  cartilages  and  ribs. 

Diagnosis. 
Tuberculosis  of  mesenteric  and  colic  glands,  lungs  and 
bronchial  glands. 

Microscopical  Examination. 
Smears    from    the    Lung,     a     Mediastinal     Gland,    a 
Mesenteric    Gland,    and    a     Mid-Colic     Gland     showed 
numerous  tubercle  bacilli. 


Para/fin   Sections. 

Paraffin  sections  of  the  two  affected  submaxillary 
glands  were  prepared.  One  gland  showed  an  en- 
largement of  one  of  tin-  cortical  nodules  with  early 
necrosis  of  the  lymphoid  cells;  bacilli  were  very 
numerous  and  were  scattered  singly  and  in  groups 
throughout  the  nodule;  no  giant  cells  were  jeen. 
The  second  gland  showed  a  larger  area  of  necrosis 
affecting  a:  least  three  of  the  cortical  nodules  ;  in 
this  area  there  were  large  patches  of  tissue  unstained 
with  methylene  blue  and  small  masses  of  lightly 
stained  round  cells.  Tubercle  bacilli  were  numerous 
in  every  part  of  the  affected  area,  but  were  more 
abundant  in  those  parts  not  completely  aeorosed  : 
bacilli  were  also  found  in  the  midst  of  app  irently  un- 
altered cells  at  the  periphery  of  the  area. 

Animals    Inoculated. 

With  an  emulsion  made  from  pieces  of  affecoed  lung, 
G.P.  695.  (S.)  died  in  33  days  of  general  tuberculosis  ; 
G.P.  696.  (S.)  died  in  3S  days  of  general  tuberculosis  ; 
G.P.  698.  (I.)  died  in  16  days  of  acute  tuberculosis; 
G.P.  693.  (I.)  died  in  14  days  oi    acute  tuberculosis. 

With  emulsion  from  spleen,  G.P.  703.  (I.)  killed  in 
38  days,  general  tuberculosis. 

Monkey  68.  reared  practically  from  birth  in  the  quaran- 
tine station  at  Isleworth,  kept  under  similar  conditions 
and  of  the  same  age  as  Monkey  70,  was  used  as  a  con- 
trol. It  was  killed  on  November  3rd,  1903,  and  found  to  be 
perfectly  healthy.  Two  guinea  pigs  inoculated  from  it 
remained  healthy. 


RHESUS  MONKEY  72.    (Aged  Female.) 
(Mother  of  Monkey  70.) 

Fed  on  October  26th,  1903,  with  a  small  quantity  of  Milk  from  the  inoculated  quarters  of  cow  74. 
Died— November  14th,  1903.     19  days  later. 


Clinical  History. 

She  was  tested  with  tuberculin  at  the  quarantine 
station,  with  a  negative  result. 

On  arrival  at  Walpole  on  October  26 ih,  she  was  given 
some  bread  moistened  with  a  small  quantity  of  tuber- 
culous milk  from  Cow  74  (the  milk  was  withdrawn  from  the 
left  fore  quarter  after  the  death  of  the  cow)  ;  the  monkey 
ate  some  of  the  dry  parts  of  the  bread  but  picked  out  and 
threw  away  all  those  parts  moistened  with  the  milk. 
A  few  drops,  however,  remained  in  the  measure  ;  these 
were  diluted  with  saline  and  pipetted  into  the.  mouth  of 
the  animal.  A  smear  from  the  diluted  milk  showed  fairly 
numerous  tubercie  bacilli. 

The  monkey  at  first  enjoyed  moderately  good  heaLh  and 
had  a  fair  appetite  ;  she  was  evidently  very  old  ;  her  back 
was  bowed  and  stiff  and  many  of  her  finger  joints  were  stiff- 
ened. Nine  or  ten  days  after  arrival  at  Walpole  she  broke 
loose  from  her  chain,  climbed  to  the  rafters,  and  for  some 
reason  lost  her  grip,  falling  to  the  ground  on  to  her  head, 
a  distance  of  10  to  12  feet.  After  this  fall  she  became 
very  weak  and  would  eat  very  little  food. 

On  the  morning  of  November  14  she  was  found  in  a 
moribund  condition  hanging  over  the  side  of  the  bench 
to  which  she  was  chained  ;  during  the  night  she  had 
evidently  slipped  over  the  edge  and  remained  suspended 
at  the  end  of  the  chain,  too  weak  to  struggle  back  again. 
Throughout  the  day  she  was  cold  and  collapsed  and 
quite  insensible  to  her  surroundings  ;  she  died  in  the 
early  part  of  the  evening. 

The  temperature  during  the  first  nine  days  never  ex- 
ceeded 37*6°  C.  ;  after  her  fall  it  was  constantly  ab- 
normally low,  on  several  occasions  barely  raising  the 
level  of  the  mercury  in  a  clinical  thermometer  ;  on  the 
day  of  her  death  the  temperature  was  too  low  to  record. 

POST-MORTEM  EXAMINATION. 

Body. — Greatly  emaciated. 

Submaxillary  Glands,  Cervical  Glands,  Inguinal  Glands. — 
Normal. 


Small  Intestine. — The  coats  were  thinned,  but  were  other- 
wise not  abnormal. 

Ccecum. — Had  two  circular  ulcers,  one  1*5  cm.  the 
other  0*5  cm.  in  diameter  ;  also  around  the  ileo-caecal 
valve  an  irregular  ulcerated  area. 

The  ulcers  had  abrupt  edges,  smooth,  slightly  pig- 
mented floors  and  thickened  bases ;  there  were  no  sub- 
peritoneal tubercles. 

Colon. — About  the  middle  a  portion  of  the  gut  for  a 
distance  of  two  and  a  half  inches  showed  an  almost  com- 
plete absence  of  mucous  membrane  and  greatly  thickened 
muscular  and  submucous  coats  ;  the  lumen  of  the  tube  at 
this  part  was  narrowed.  Immediately  below,  for  about 
an  inch  and  a  half,  there  was  serpiginous  ulceration, 
isolating  small  islands  of  mucous  membrane.  A  little 
lower  down  one  or  two  small  irregular  ulcers  were  seen. 

Liver,  Spleen,  Kidneys,  Suprarenals. — Normal  on 
surface  and  on  section. 

Mesenteric  Lymphatic  Glands,  Gastric,  Colic,  Lumbar, 
Iliac— Normal  in  appearance. 

Lungs. — Showed  on  the  surface  several  small  greyish 
areas  ;  these  on  section  were  thin- walled  cavities  con- 
taining minute  white  parasites. 

The  bases  of  both  lower  lobes  were  adherent  by  fibrous 
bands  to  the  diaphragm. 

The  lungs  and  thoracic  glands  exhibited  no  naked  eye 
evidence  of  tubercle. 

Heart,  Brain  and  Meninges. — Normal. 

Animals  Inoculated  Inlraperitoneally. 

Guinea-pig  704,  inoculated  with  an  emulsion  made 
from  the  submaxillary  glands  and  killed  after  32  days, 
showed  general  tuberculosis. 

Guinea-pig  705,  inoculited  with  an  emulsion  made 
from  several  mesenteric  glands,  died  in  22  days  of  general 
tuberculosis. 
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RHESUS  MONKEY  64.    (Aged  Female.) 

Fed  with  Milk  of  Cow  68  from  June  29th,  1903,  to  August  1st,  1903,  a  period  of  33  days. 
Amount  of  Milk  Consumed— about  1,290  cubic  centimetres. 
Killed— September  24th,  1903.     87  days  after  the  experiment  began. 


Clinical    History. 

The  monkey  was  a  very  old  animal  and  was  not  in  good 
condition  on  arrival  at  Walpole  ;  she  was  thin  ;  her  back 
was  stiff  and  considerable  bowed,  and  from  her  nostrils 
there  was  a  slight  mucous  discharge  which  later  became 
muco-purulent. 

She  was  tested  with  tuberculin  at  the  quarantine 
station  with  a  negative  result. 

The  monkey  did  not  drink  the  milk  at  all  readily  ;  on 
many  occasions  it  had  to  be  given  mixed  with  her  ordinary 
food  ;  on  several  days  no  milk  at  all  was  taken  ;  on  others 
the  food  containing  the  milk  would  not  be  completely  con- 
sumed ;  an  exact  estimate  therefore  of  the  total  amount 
drunk  was  not  possible. 

The  appetite  of  the  animal  from  the  start  was  not  good, 
and  during  the  time  she  was  at  Walpole  became  poorer. 
Besides  the  loss  of  appetite  there  was,  day  by  day,  slight 
but  appreciable  increase  in  weakness  and  emaciation. 

The  temperature  was  not  taken. 

Tuberculin  test,  September  15th,  1903,  74  davs  after  the 
experiment  began.  Rise  of  temperature  0*8°  C.  Dose 
of  "tuberculin  0'5°  C. 

POST-MORTEM  EXAMINATION. 

Animal  much  emaciated. 

No  fluid  in  peritoneal  cavity. 

The  omentum,  great  mesentery  and  colic  mesentery 
contained  numerous  tubercles,  varying  in  size  from 
a  barley  grain  downwards. 

A  few  tubercles  were  also  present  under  the  peritoneum 
on  the  floor  of  the  abdomen.  The  tubercles  were  opaque, 
greyish  in  colour  ;   not  visibly  caseous. 

In  the  pelvic  cavity,  above  the  uterus,  lying  quite 
free,  were  three  bodies  with  smooth  surfaces.  The 
largest  was  oval  in  shape,  and  3  cm.  in  its  long  diameter. 
It  had  an  opaque  white  surface,  for  the  most  part  fibroid  in 
character,  but  in  some  parts  bony.  The  two  smaller 
ones  were  somewhat  softer,  nearly  spherical,  about  1  cm. 
in  diameter. 

On  section  through  the  large  body  there  was,  beneath 
a  thin  fibrous  capsule,  an  incomplete  bony  shell,  thicker 
and  more  opaque  in  some  places  than  in  others,  sur- 
rounding a  brown  translucent  jelly-like  material ;  this 
was  subdivided  into  rounded  areas  by  thin  calcareous 
trabecule. 

The  posterior  ends  of  the  inferior  turbinate  bones 
were  thickened  and  congested. 

Tongue,  Pharynx,  Palate,  Tonsils. — Normal. 

Intestines. — There  was  no  ulceration  of  the  mucous 
membrane  of  the  small  intestine  :  in  several  places 
the  coats  of  the  intestine  were  considerably  thinned,  in 
some  for  a  distance  of  four  inches;  the  mucous  [mem- 
brane in  these  places  was  smooth,  and  when  placed  in 
formalin  was  not  thrown  into  folds  in  the  way  that 
normal  membrane  usually  is. 

In  the  upper  part  of  the  caecum  there  was  a  longitudinal 
ulcer,  1  in.  by  \  in.  ;  the  thickened  and  raised  margins 
were  in  contact  and  projected  over  the  upper  two- 
thirds  of  the  ulcer,  whilst  at  the  lower  end  a  triangular 
part  of  the  floor  was  exposed.  The  surrounding  mucous 
membrane  was  slightly  puckered,  but  showed  no  con- 
t  ion  :   the  base  of  the  ulcer  was  t  hickened  and  fibroid. 

There  was  a  little  group  of  subperitoneal  tubercles  in 
the  thickened  peritoneum  near  one  end  of  the  ulcer, 
hut  similar  tubercles  win-  also  seen  in  other  parts  of 
the  caecum. 

N'cir  the  longitudinal  ulcer  there  was  ;>  slightly  elevated 

circular  area  of  thickened  mucous  membrane  a  quarter 

of  ,-in  inch  in  diameter,  with  a  small  central  ulceration: 

the  base  was  thickened  and  some  minute  yellow  points  were 

,   uniler  the   peritoneum.     Both   ulcers  appeared   to 

he  ulcers  ol  old  standing. 


None  of  the  abdominal  glands  appeared  to  be  enlarged 
or  otherwise  abnormal,  except  the  hepatic  and  one 
gastric  gland.  The  latter  was  not  enlarged,  but  showed 
on  section  two  opaque  points  about  the  size  of  mustard 
seeds,  which  may  have  been  tubercles.  No  tubercle 
bacilli  were  found  in  a  smear  made  from  this  gland. 

Liver.—  Crowded  with  nodules,  for  the  most  part 
yellow  and  opaque,  the  largest  about  3mm.  in  diameter. 

Hepatic  Lymphatic  Glands.— Showed  one  or  two  small 
tubercles,  similar  to  those  noted  in  the  gastric  glands. 

Spleen. — Partially  adherent  to  diaphragm  and  left 
kidney,  was  a  little  enlarged  and  crammed  with  yellow 
opaque  tubercles,  the  largest  £  cm.  in  diameter. 

Kidneys. — The  right  contained  one  opaque  tubercle  in 
its  cortex  about  2  mm.  in  diameter. 

In  the  substance  of  the  left  kidney,  in  the  boundary 
layer,  there  was  a  somewhat  smaller  tubercle. 

Suprarenal  Bodies. — Normal. 

In  the  diaplragm,  both  subpleural  and  subperitoneal, 
there  were  numerous  yellow  tubercles  (most  numerous 
on  left  side). 

Pleura. — No-  ma1. 

Lungs. — Both  lungs  contained  dozens  of  firm  tubercles, 
and  in  addition  the  right  lung  contained  a  rounded  nodule, 
2£  cm.  in  diameter,  which  on  section  was  found  to  be 
caseous  almost  throughout. 

Right  Bronchial  Gland. — Was  enlarged  and  contained 
some  small  tubercles. 

The  left  appeared  normal. 

At  the  upper  part  of  the  thorax,  behind  each  first  rib, 
there  was  an  enlarged  gland  ;  that  on  the  left  side  con- 
tained three  or  four  greyish  white  caseous  areas,  whilst 
that  on  the  right  side  was  entirely  softened.  Two  large 
glands  in  front  of  the  trachea  were  in  a  similar  condition 
to  the  latter  and  contained  soft  greenish  pus. 

The  glands  in  the  posterior  mediastinum  were  much 
enlarged  and  caseous  throughout. 

Brain  and  its  Membranes. — Normal. 

Lying  close  to  the  periosteum  of  the  left  parietal  bone 
there  was  a  flattened  leaden  pellet. 

There  was  a  malunited  fracture  of  the  left  tibia  and 
several  dislocated  joints  in  the  tail. 

Various  Lymphatic  Glands  : 

Cervical,  Submaxillary,  Femoral,  Inguinal,  Sub' 
lingual. — Normal . 

Each  Lumbar  Glc^nd  had  a  caseating  tubercle  about  the 
size  of  a  No.  4  shot. 

Microscopical  Examination. 
Smears  from  : 

The  Large  Nodule  in  Right  Lung. — Five  tubercle 
bacilli. 

A  Tubercle  in  the  Mesentery. — Three  tubercle 
bacilli. 

A  Tubercle  in  the  Liver. — Twenty  tubercle  bacilli. 

A  Tubercle  in  the  Spleen. — No  tubercle  bacilli. 

Emulsion  of  Spleen  (used  to  inoculate  Guinea  Pigs.) 


— Tubercle  bacili. 

Caseous  Thoracic  Gland. 


-One  tubercle  bacillus. 


A  Kidney  Tubercle  "j 
A  Lumbar  (Hand  r 
A  Gastric  (llund      J 


No  tubercle  bacilli. 


Chi inca-Pigs  Inoculated. 

Four  guinea-pigs  wcro  inoculated  with  an  emulsion  from 
the  spleen,  two  subcutancously  and  two  intrapcritoncally  ; 
all  developed  tuberculosis. 
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RHESUS  MONKEY  66.    (Adult  Male.) 

Eed  with  Milk  of  Cow  68  from  June  29th,  1903,  to  August  1st,  1903,  a  period  of  33  days. 

Amount  of  Milk  Consumed— 3,055  cubic  centimetres. 

Killed— September  24th,  1903.     87  days  after  the  experiment  began. 


Clinical  History. 
On  arrival  at  Walpole  this  monkey  was  in  very  good 
conditirn  and  during  the  experiment  showed  no  sign  of 
ill-health. 

Tuberculin  Tests. 

June  21st,  1903.    Before  experiment.    Result,  negative. 
September  16th,  1903.     74  days  after  the  experiment 
began.     Dose  of  tuberculin  0-5°C.     Result,  negative. 

POST-MORTEM   EXAMINATION. 

Condition.—  Moderately  good  ;  very  little  fat.  Muscles 
firm  and  well  developed. 

Left  Tonsil. — Showed  two  yellow  foci ;  one  not  larger 
than  a  mustard  seed,  the  other  just  visible. 

Pharynx,  Oesophagus,  Cervicil,  Submcxi'lary  and  Sub- 
lingual Glands. — Normal. 

Omentum  and  Peritoneum. — Ther3  was  no  tubarcle  on 
the  p3ritoneum;  the  omentum  showed  a  small  hard 
gland,  from  which  on  section  soft  dirty  yellow  matter 
exuded. 

Other  glands  in  omentum  normal. 

Stomach,  Small  Intestine. — Normal. 

Large  Intestine. — The  caecum  showed  a  small  ulcer 
J  in.  by  |  in.,  with  an  irregular  hard  base  ;  no  sub- 
peritoneal tubercles  visible. 

Just  below  hepatic  flexure  there  were  three  large  glands 
attached  to  the  colon  ;  on  section  surrounded  by  thick 
connective  tissue  enclosing  cheesy  matter  and  a  few 
discrete  tubercles.  In  the  mucous  membrane  opposite 
the  glands  was  a  transverse  irregular  ulcer  J  in.  by  £  in., 
with  subperitoneal  discrete  tubercles  in  the  base. 

There  was  a  small  triangular  ulcer  in  transverse  colon  : 
no  obvious  tubercle  in  base  :  lower  down  were  one  or 
two  small  erosions  ;   no  visible  tubercle. 

The  rest  of  the  colic  glands  (except  those  described 
above),  normal. 

One  gland  (gastric)  at  head  of  pancreas  showed  one 
yellow  tubercle. 

Lumbar,  Iliac,  Inguinal  Glands,  Larynx,  Trachea — 
Normal. 

Liver. — Showed  on  the  surface  sparsely  scattered 
slightly  projecting  tubercles,  1  to  3  mm.  in  diameter, 
the  larger  showing  yellow  caseous  centres. 


Hepatic  Lymphatic  Gland. — Showed  one  small  yellow 
tubercle. 

Spleen. — Showed  several  projecting  caseous  tubercle 
like  the  liver. 

Suprarenal  Bodies,  Kidneys,  Testicles.— Normal . 

Lungs. — Showed  very  sparsely  scattered  hard  tubercles, 
2  or  3  mm.  in  diameter,  caseating  in  the  centre  ;  all 
on  the  surface,  about  ten  in  all. 

Left  Bronchial  Gland. — Showed  a  small  caseous  tubercle. 
Other  thoracic  glands  were  normal. 

Heart,  Pericardium,  Pleura,  Dura  Mater,  Pia  Mater, 
Brain. — Normal. 

Diagnosis. 

Primary  tuberculosis  of  caecum  and  colon  (two  tuber- 
culous ulcers). 

Secondary  tuberculosis  of  colic  glands,  of  one  gastric 
gland,  one  hepatic  gland,  of  liver  and  spleen  ;  of  one 
bronchial  gland  and  of  both  lungs  (very  slight). 

Microscopical  Examination. 

Tubercle  bacilli  were  found  in  smears  made  from  the 
left  bronchial  gland,  a  large  colic  gland  and  the  emulsion 
of  the  spleen  used  to  inoculate  guinea-pigs. 

No  tubercle  bacilli  were  seen  in  smears  made  from  a  lung 
and  a  liver  tubercle. 

Paraffin  Sections  : — 

Sections  through  the  yellow  tubercle  in  the  gastric 
gland  showed  a  focus  of  necrosed  tissue  and  degenerat- 
ing cells  :  in  every  part  of  the  area  tubercle  bacilli 
were   found. 

Sections  through  one  of  the  tubercles  in  the  left 
tonsil  showed  an  irregular  area  of  large  palely  stain- 
ing cells  and  a  few  giant  cells.  No  tubercle  bacilli 
were  seen. 

Near  the  mouth  of  one  of  the  crypts  a  tubercle 
bacillus  was  seen  on  the  surface  of  the  epithelium 
in  the  midst  of  some  cocci. 

Guinea-Pigs  Inoculated. 

With  emulsion  of  spleen :— G.  P.  591  (S.)  ;  G.  P.  592 
(S.);  G.  P.  593.  (I.);  G.  P.  594  (I.).— All  died  of 
general  tuberculosis. 
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HHESUS  MONKEY  74. 

Fed  six  times  between  November  21st  and  December  Oth,  1903,  with  culture  obtained  from  the  supramammary 
lymphatic  gland  of  Cow  68.     (Virus  B.  III.) 

Doses — November  21st,  1903,  one  serum  culture,  3rd  generation,  18  days  old  ;  November  25th,  1903,  one  serum 
culture,  oth  generation,  12  days  old  ;  November  27th,  1903,  one  serum  culture,  5th  generation,  14  days  old  :  November 
29th,  1903,  one  serum  culture,  5th  generation,  16  days  old  ;  December  3rd,  1903,  four  scrum  cultures,  5th  generation, 
12  days  old  ;   December  9th,  1903,  three  serum  cultures.  6th  generation,  12  days  old. 

The  growth  on  each  of  the  serum  tubes  was  thin  and  scanty. 

Found  Dead — December  31st,  1903.     40  days  after  the  experiment  began. 


Clinical  History. 

The  monkey  became  suddenly  ill  in  the  last  week  of 
December — rough  coat,  loss  of  appetite  and  quietness. 
The  temperature  then  began  to  fall,  and  other  signs  of 


collapse  quickly  supervened  ;  during  the  last  four  days 
of  life  the  temperature  was  too  low  to  be  recorded  on  a 
clinical   thermometer. 
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POST-MORTEM    EXAMINATION. 

Animal  thin,  but  not  markedly  emaciated, 

Tongue,    Oesopltagus,    Larynx,    Trachea. — Normal. 

Tonsils. — Showed  no  sign  of  tuberculosis. 

Posterior  Pharyngeal  Glands. — Were  enlarged  and 
showed  softened  caseous  nodules,  the  largest  about  4  mm. 
in  diameter. 

Submaxillary  Glands. — Were  also  enlarged  and  con- 
tained similar,  but  smaller  nodules. 

One  submental  gland  contained  a  caseous  focus. 

Cervical  Glands. — Two  cervical  glands  in  the  middle  of 
the  neck,  one  on  each  side,  showed  minute  foci. 

A  deep  cervical  gland  on  the  left  side  in  the  posterior 
triangle  showed  caseous  nodules. 

A  gland  on  the  opposite  side  was  normal. 

Abdomen  : 

Peritoneal  Cavity. — Contained  a  small  amount  of 
clear  yellow  fluid. 

Somatic  Peritoneum. — Normal. 

Mesenteric  Glands. — At  the  junction  of  the  ileum 
and  the  caecum  a  large  glandular  mass  was  found, 
measuring  4  by  3  by  2 cm.  The  mass  was  entirely 
softened  and  yellowish  white  in  colour. 

Besides  this  mass  numerous  other  glands,  situated 
along  the  attachment  of  the  mesentery  to  the  small 
intestine,  were  found  to  be  enlarged  and  to  contain 
caseous  foci 

There   were  numerous  enlarged   glands  along   the 


junction  of  the  mesentery  and  the  colon,  all  showing 
caseous  foci. 

Small  Intestine. — The  interior  of  the  small  intestine 
showed  a  few  minute  ulcers  in  the  Beyer's  patches. 

The  solitary  glands  were  all  indurated  and  on 
section  were  seen  to  be  caseous  in  their  central  parts. 

A  smear  made  from  one  of  these  showed  very 
numerous  tubercle  b..c'lli. 

The  Peyer's  patches  were  firm  and  on  section 
resembled  the  solitary  glands.  On  the  peritoneal 
surface  opposite  to  them  were  caseous  deposits  in 
the  form  of  small  irregular  masses  and  foci  extend- 
ing in  one  case  all  round  the  circumference  of  the 
bowel.  In  the  upper  part  of  the  bowel  the  peri- 
toneum showed  scattered  caseous  foci. 

Large  Intestine.— -In  the  large  intestine  three 
nodules  were  found  in  the  mucous  membrane  of  the 
colon.  These  nodules  were  each  about  the  Bize  of  a 
pea,  and  one  contained  caseous  foci. 

Liver. — Contained  one  yellow  tubercle  in  the  sub- 
stance of  the  organ  ;   otherwise  normal. 

Spleen. — Showed  three  yellow  foci,  two  on  the 
surface  and  one  in  the  substance,  about  the  size  of 
pins'  heads. 

Kidneys. — One  kidney  showed  in  the  cortex  be- 
neath   the    capsule    a    minute    translucent   tubercle. 

The  other  kidney  was  normal. 

Suprarenale.— Both  normal. 
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Thorax: 
Lungs : 

Right. — Upper  lobe  adherent  to  the  thoracic 
wall ;  middle  lobe  partially  adherent.  The  whole 
of  the  lung  was  congested  and  contained  about  six 
or  eight  nodules,  varying  in  size  from  a  small  to  a 
large  pea,  all  caseous  in  the  centre,  and  a  few  smaller 
ones  that  were  not  caseous. 

Left, — The  lower  lote  was  fixed  by  recent  ad- 
hesions.    The    lung    presented    similar    appearances 

to  the  right. 

Bronchial  Glands.—  Both  bronchial  glands  were  en- 
larged and  contair.ed  numerous  caseous  foci. 

A  gland  immediately  superior  to  the  right  bron- 
chial gland  was  similarly  affected. 

A  gland  in  front  of  the  trachea,  behind  the  manu- 
brium sterni,  was  enlarged  and  contained  a  caseous 
focus. 

Heart,  Pericardium. — Normal. 


Axillary    Glands,    Inguinal    Glands,    //<«<'    Glands, 
Lumbar  Glands,  Brain  and  Meninges.— -Normal. 

Microscopical  Examination. 
Smears  from  : 

Mesenteric  Gland,  Spleen. — Tubercle  bacilli. 
Kidney. — A  few  tubercle  bacilli. 
Posterior  Pharyngeal  Gland.  \  Tubercle  bacilli 
Submaxillary  Gland.  )       found. 

Solitary    Gland    (Intestine). — Numerous    tubercle 
bacilli. 

Nodule  in  Cecum  I  Tubercle  bacilli  found. 

Subperitoneal  Nodule.  J 

Guinea-Pigs   Inoculated. 

With  Emulsion  of  Mesenteric  Glands.— G.P.  7G8  (8.)  ; 
G.P.  709  (I.). 

With  Emulsion  of  Spleen.— G.P.  770  (S.)  ;  G.P.  771 
(I.). 

With  Peritoneal  Fluid.— G.P.  781  (S.). 

All  died  of  general  tuberculosis. 


RHESUS    MONKEY  76. 

Fed  with  Culture  (20  days  old,  4th  generation)  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44. 

Dose — 0"01  milligramme. 

Date— April  7th,  1904. 

Tjied_November  21st,  1904.     228  days  after. 


Clinical  History. 

During  the  first  four  months  the  monkey  showed  no 
signs  of  illness.  Towards  the  end  of  August  he  appeared 
to  be  thinner,  and  his  coat  was  rough.  In  September 
the  respirations  became  slightly  increased,  and  the 
animal  was  distinctly  thinner  ;  the  amount  of  food  tcten 
began  to  grow  less. 

During  the  month  of  October  he  got  progressively 
thinner  and  weaker,  and  in  the  last  few  weeks  of  life 
emaciation  and  weakness  became  extreme  ;  quiet 
respiration  was  only  slightly  increased,  but  after  exertion 
was  very  hurried.  There  was  occasional  cough,  never 
severe,  in  the  latter  part  of  the  illness. 

He  was  found  in  a  moribund  condition  on  November 
21st,  1904,  228  days  after  being  fed. 

Temperature. — The  temperature  until  October  6th  was 
practically  normal  and  never  rose  higher  than  40"0°O, 
(except  after  a  tuberculin  test)  ;  during  the  rest  of  the 
experiment  it  showed  a  tendency  to  assume  a  slightly 
higher  level. 

Tuberculin  Tests. 

June  2.3,  1904.  Dose  of  tuberculin,  0*5  cc.  Reaction 
negative  ;    temperature  greatly  depressed. 

July  27,  1904.  Dose  of  tuberculin,  1*0  cc.  Reaction 
positive.     Rise  of  temperature,  1*7°  0. 

September  1,  1904.  Dose  of  tuberculin,  2-0  cc.  Re- 
action positive.     Rise  of  temperature,  1'20  C. 

September  19,  1904.  Dose  of  tuberculin,  8*0  cc. 
Reaction  positive.     Rise  of  temperature,  1*2°  C. 

I  October  4,  1904.  Dose  of  tuberculin,  5 "0  cc.  Reaction 
positive.     Rise  of  temperature,  1"6°  C. 

October  •  >.  ]<t(>4.  Dose  of  tuberculin,  5*0  cc.  Re- 
action positive.     Rise  of  temperature,  1"6°  C. 

October  20,  1904.  Dose  of  tuberculin,  5-0  cc.  Slight 
rise  (to  40 '9°  O),  but  temperature  very  high  at  time  of 

test. 

October  21,  1904. — Dose  of  tuberculin,  50  c.c.  ;  rise 
of  temperature,  0"6°  C. 

October  22,  1904. — Dose  of  tuberculin,  5*0  c.c.  ;  rise 
of  temperature,        0*8°  C. 

October  24,  1904. — Dose  of  tuberculin,  5"0  c.c.  ;  rise 
of  temperature,  0-9°  C. 

October  26,  1904. — Dose  of  tuberculin,  5*0  c.c.  ;  rise 
of  temperature,  0-8°  C. 

POST-MORTEM   EXAMINATION. 

Body. — Emaciated. 

Tongue,  Tonsils,  Pharynx,  Submental  Glands,  Submax- 
illary Glands. — Normal. 

Left  Pharyngeal  Gland. — The  size  of  a  pea,  was  partly 
caseous. 

Right  Pliaryngeal  Gland. — Twice  the  size  of  the  left 
was  caseous  and  softened  throughout. 
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Cervical  Glands. — A  cervical  gland  in  the  middlo 
of  the  neck,  on  the  right  side,  resembled  the  pharyngeal. 

Other  cervical  glands  were  normal. 

In  the  subcutaneous  tissues  a  little  above  and  to  the 
right  of  the  right  nipple,  there  were  two  thin-walled 
cysis,  half  an  inch  and  two- thirds  of  an  inch  in  diameter 
respectively,  filled  with  thick  greenish-yellow  caseo-pus 
(probably  glands)  ;  the  cysts  were  joined  together  and 
the  skin  was  freely  movable  over  them.  In  the  right 
axilla  there  were  two  glands,  one  the  size  of  a  French  bean, 
the  other  smaller,  which  were  practically  caseous  through- 
out. Between  these  glands  and  the  cysts  described 
above  there  was  a  small  gland,  which  was  normal  on 
section. 

The  glands  along  the  external  mammary  vein  and 
in  the  axilla  on  the  left  side  were  normal. 

Inguinal  Glands. — One  left  ^inguinal  gland,  1  cm. 
in  diame';er,  was  caseous  throughout  and  softened. 

Right  inguinal  glands  normal. 

Abdomen  : 

Omentum. — The  omentum  was  thickly  studded 
with  yellow  nodules  ranging  in  size  from  a  No.  4 
shot  to  a  split  pea  ;  on  section  they  were  caseous 
throughout  and  softened  ;  they  were  most  numerous 
near  the  spleen  and  around  the  lower  border  of 
the  stomach.  Besides  the  larger  nodules  there  were 
fairly  numerous  glassy,  almost,  transparent  tubercles, 
the  size  of  mustard  seeds. 

In  the  lower  part  of  the  omentum  there  was 
a  large  fibroid  (parasitic)  nodule,  which  was  adherent 
to  the  ileum  two  inches  from  the  ileo-colic  valve  ;  the 
nodule  contained  a  cavity  filled  with  dark  greenish 
material. 

Peritoneum. — The  parietal  peritoneum  showed 
below  the  left  kidney  a  group  of  caseous  tubercles, 
the  largest  the  size  of  a  shot. 

The  mesentery  showed  one  small  tubercle  and  a 
pea-sized  caseous  nodule.  On  the  meso-colon  there 
were  a  few  scattered  nodules. 

Spleen. — Was  closely  adherent  to  the  abdominal 
wall  and  peritoneum  covering  the  left  kidney ;  it 
was  much  larger  than  normal,  measuring  3  in.  by  H 
in.  by  1  in.  The  capsule,  where  adherent,  was  very 
thickened  and  showed  in  other  parts  numerous  caseous 
tubercles,  singly  and  in  groups. 

On  section  the  pulp  was  extensively  replaced  ly 
yellow  caseous  softened  masses,  some  of  which  were 
very  large  and  lobular  in  outline. 

The  lymphatic  glands  in  the  hilum  of  the  sple?n 
were  enlarged  and  partly  caseous. 

Liver. — The  substance  was  pale  and  closely  be*et 
with  tubercles  and  nodules  ;    the  tubercles,  mostly 
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about  the  size  of  pins'  beads,  were  yellowish-white  in 
the  centre,  translucent  at  the  margins  ;  the  nodules 
were  thin-walled  cysts,  the  size  of  peas,  filled  with 
glairy    bile-stained    muco-pus. 

Portal  Glands. — Three  in  number,  the  largest  the 
size  of  a  sparrow's  egg,  Mere  caseous  throughout 
and  entirely  softened. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
on  the  surface  moderately  numerous  tubercles, 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  to  a  body  2  mm.  in  diameter  ;  the  small  tubercles 
Mere  grey,  the  larger  ones  opaque  and  caseous;  in 
the  depth  of  the  cortex  similar  tubercles  were  seen, 
but  here  they  were  not  so  numerous  as  on  the  surface. 

The  right  kidney  showed  similar  tubercles. 

Suprarenal  Bodies. — Normal. 

Pancreas. — On  section  through  the  head  of  the 
pancreas  numerous  small  cavities,  filled  with  caseo- 
pus,  were  seen. 

("liac  Glands. — Three  or  four  cceliac  glands  were 
enlarged  and  showed  in  the  cortices  soft  caseous 
areas  and  foci. 

Lumbar  Glands. — The  glands  in  the  lumbar  region 
were  fused  together  to  form  a  mass  the  size  of  a 
thrush's  egg.  On  section  they  were  completely 
caseous  and  softened  and  had  thick  fibrous  capsules. 

Iliac  Glands. — Were  enlarged  and  contained 
caseous  foci. 

Stomach. — Normal. 

Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  showed  from  twelve  to  fifteen  small 
ulcers,  with  raised  congested  undermined  margins  and 
slightly  thickened  caseous  bases.  The  ulcers  occurred 
chiefly  in  the  lower  part  of  the  intestine. 

Large  Intestine.— The  walls  of  the  large  intestine 
contained  numerous  pea-sized  parasitic  nodules,  filled 
with  dark  grumous  material. 

Mesenteric  Glands.  —  Three  mesenteric  glands 
were  moderately  enlarged,  and  showed  on  section 
caseous  softened  areas,  which  practically  entirely  re- 
placed the  gland  substance.  The  rest  of  the  mesen- 
teric glands  (in  the  lower  part  of  the  mesentery)  were 
little  if  at  all  enlarged  and  showed  small  isolated 
caseous  nodules. 

Ileo-Colic  Glands. — Slightly  enlarged,  showed 
similar  nodules. 

Colic  Glands. — Many  of  the  colic  glands  were  en- 
larged to  the  size  of  peas  and  were  caseous  through- 
out ;  others  contained  caseous  nodules,  2  and  3  mm.  in 
diameter. 

Thorax  : 

Heart. — On  the  pleural  surface  of  the  pericardium 
there  were  several  caseous  tubercles,  ranging  in  size 
from  a  pin's  head  to  a  pea. 

On  the  pericardium  covering  the  great  vessels 
there  were  a  few  discrete  tubercles. 

Heart  muscle  and  valves  normal. 

Lungs. — Both  caudal  lobes  were  attached  to  the 
lower  part  of  the  chest  wall  by  long  slender  processes 
of  connective  tissue. 

The  right  cephalic  lobe  showed  a  firm  adhesion  to 
the  posterior  wall  of  the  thorax. 

Right  caudal  lobe  contained  fairly  numerous  grey 
miliary  tubercles,  opaque  and  caseous  in  the  centre. 
Similar  tubercles  were  seen  on  section,  and  one  or  two 
that  were  slightly  larger. 


The  right  middle  lobe  was  almost  completely  con- 
solidated, the  solid  parts  consisting  of  reddish  trans- 
lucent tissue,  closely  studded  with  caseous  tubercles  ; 
at  the  tip  of  the  lobe  there  was  a  large  caseous  and 
softened  nodule. 

The  right  cephalic  lobe  showed  near  the  root  a 
large  solid  mass  in  an  advanced  condition  of  caseation  ; 
the  pleura  over  it  was  thickened  and  adherent  to  the 
chest  wall ;  the  rest  of  the  lobe  was  emphysematous, 
and  showed  miliary  tubercles  and  one  or  two  pea- 
sized   nodules. 

The  left  cephalic  lobe  contained  a  number  of 
miliary  tubercles,  and  one  or  two  small  nodules  ; 
one  flap  of  this  lobe  was  consolidated  and  extensively 
caseated. 

The  left  caudal  lobe  contained  in  the  depth  sur- 
rounding the  bronchus  an  irregular  solid  mass  ;  the 
cut  surface  showed  soft  caseous  areas  and  miliary 
tubercles  surrounded  by  firm  fibroid  tissue  ;  in 
the  upper  part  of  the  mass  there  was  an  irregular  air 
containing  cavity  with  smooth  walls  lined  with  caseo- 
pus.  In  the  upper  part  of  the  lobe  there  was  a  second 
consolidated  mass,  very  irregular  in  outline,  showing 
on  section  miliary  tubercles  and  areas  of  early  casea- 
tion. 

Bronchial  Glands. — The  right  pra?trac..e  -bronchial 
and  the  intertrachec-bronchial  glands  were  consider- 
ably enlarged  (one  of  the  latter  was  the  size  of  a 
pigeon's  egg)  ;  they  formed  an  almost  complete  ring 
around  the  root  of  the  lung  ;  they  had  thickened 
capsules,  and   caseous   very  softened   contents. 

The  left  bronchial  glands  resembled  the  right, 
but  were  not  so  enlarged. 

Just  within  the  superior  opening  of  the  thorax, 
tying  in  front  and  to  the  side  of  the  trachea,  there  was 
a  group  of  four  glands,  two  on  each  side  ;  two  were 
the  size  of  thrushes'  eggs,  and  two  about  1  cm.  in 
diameter  ;   on  section  they  were  caseous  throughout. 

Pleura. — On  the  left  side  of  the  tenth  dorsal 
vertebra  there  was  a  prominent  caseous  and  softened 
mass,  1  •  5  cm.  in  diameter  ;  on  the  right  side  a  little 
superior  to  the  latter  there  were  two  similar  masses 
1  cm.  in  diameter.  In  the  intercostal  spaces  there  were 
about  half  a  dozen  small  sub-pleural  caseous  nodules. 

On  the  pleura  covering  the  costal  cartilages  there 
were  several  caseous  tubercles. 

Diaphragm. — At  the  junction  of  the  muscle  with  the 
tendon  there  was  a  ring  of  caseous  nodules,  the 
largest  the  size  of  a  broan  bean  ;  they  caused  pro- 
jections on  both  surfaces.  On  the  peritoneal  surface 
there  were  also  several  shot-sized  tubercles. 
Testicles. — Normal. 

Microscopical  Examination.     (Smear   preparations.) 
Small    Intestine    (two    ulcers). — Tubercle    bacilli   very 
numerous  in  both. 
Mesenteric  Gland   \ 

Spleen        -         -    \  Very  numerous  tubercle  bacilli. 
Lung  -         -    ) 

Kidney     -         -         -         -  ) 

Ventral  Mediastinal  Gland  L  Numerous  tubercle  bacilli. 

Nodule  beneath  Skin  -  J 

Guinea   Pigs   Inoculated   Subcutaneously. 

No.  1357  with  emulsion  from  spleen,  died  in  51  days 
of  general  tuberculosis. 

No.  1358  with  emulsion  from  ventral  mediastinal 
gland,  died  in  55  days  of  general  tuberculosis. 


RHESUS  MONKEY  78. 

Fed  with  Culture  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44  (Virus  B.  I.  Table  I.  A.) 

Dose — 0"01  milligramme. 

Date— April  7th,  1004. 

Killed— June  17th,  1004.     71  days  later. 


Clinical  History. 

There  was  slight  loss  of  flesh  in  the  last  few  weeks,  but 
/Id  obvious  symptoms  of  illness. 


Temperature.— The  temperature  began  to  rise  during 
the  seventh  week  and  for  the  remaining  three  weeks  of 
life  was  maintained  at  a  moderately  high  level,  being 
generally  above  40°C,  or   104°F.  (maximum  40-9°C.  or 
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105-  6CF.)   and   rarely   falling    below   39'7°C.     The  mean 
temperature  during  the  first  six  weeks  was  39"6°C. 

POST-MORTEM  EXAMINATION. 

Condition. — Very  little  subcutaneous  fat. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
(Superficial   and   Deep). — Normal. 

Abdomen  : 

Omentum. — Contained  fairly  numerous  nodules, 
ranging  in  size  from  a  mustard  seed  to  a  good-sized 
shot  ;  the  larger  ones  were  caseous  and  softened  in 
the  centre,  but  the  smaller  one  were  pale  and  translu- 
cent throughout.  The  mesentery  and  mesocolon 
showed  scattered  nodules  similar  to  those  in  the 
omentum. 

Peritoneum. — On  the  peritoneum  covering  the 
muscular  portion  of  the  diaphragm  there  were 
numerous  grey  granulations  ;  on  the  tendinous 
portion  there  were  a  few  small  flattened  caseating 
nodules  ;  similar  nodules  were  seen  on  the  suspen- 
sory ligament  of  the  liver. 

The  parietal  peritoneum  near  the  spleen  showed 
two  or  three  minute  translucent  granules. 

Stomach,   Gastric  Glands. — Normal. 

^Intestines. — Nine  inches  from  the  pylorus  the 
mucous  membrane  of  the  small  intestine  showed 
an  irregular  ulcer  7  by  10  mm.  with  raised  rounded 
thickened  margins  and  thickened  caseous  base  ; 
the  ulcer  was  situated  near  the  mesenteric  attach- 
ment and  its  long  axis  lay  longitudinally.  Thirty- 
three  inches  above  the  ileo-caecal  valve  there  was 
a  circular  ulcer  2  cm.  in  diameter  ;  the  margins  were 
raised  thickened  and  caseous  ;  the  floor  and  mar- 
gins were  covered  with  shreddy  mucinous  tissue  ; 
the  base  was  thinned  and  showed  softened  caseous 
foci  ;  the  serous  surface  corresponding  to  the  central 
part  of  the  ulcer  was  deeply  congested. 

The  serous  surface  of  each  ulcer  showed  an  erup- 
tion of  caseating  tubercles,  slightly  raised  above  the 
surface  and  closely  aggregated  together. 

The  rest  of  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Three  of  the  mesenteric 
glands  were  greatly  enlarged,  ranging  in  size  from 
a  thrush's  to  a  pigeon's  egg  ;  they  were  soft  and 
fluctuant  and  on  section  were  cysts  filled  with 
soft  greenish  yellow  pus  ;  beneath  the  peritoneum 
covering  the  glands  numerous  projecting  tubercles, 
in  size  from  a  mustard  seed  to  a  large  shot,  were 
seen. 

In  addition  to  the  above  there  were  several  smaller 
glands,  the  largest  the  size  of  a  French  bean,  which  on 
section  Mere  beset  with  pin-head  sized  caseous  and 
softened  foci. 

Very  few  mesenteric  glands  were  normal. 

llio-Colic  Glands. — Normal. 

Meso-Colic  Glands. — All  the  numerous  small  glands 
in  the  meso-colon  were  normal  in  size  and  appearance. 

TJ.eSpleen  was  considerably  enlarged  and  adherent 
over  more  than  half  its  convex  surface  to  the  parietal 
peritoneum. 

The  capsule  of  the  spleen,  where  free  from  ad- 
hesions, showed  numerous  flattened  caseating  tuber- 
cles from  1  to  2 "5  mm.  in  diameter. 

The  substance  of  the  spleen  was  crammed  with 
spherical  nodules,  many  of  which  formed  marked 
projections  on  the  surface  ;  they  ranged  in  size 
from  2  to  10  mm.  in  diameter  and  were  yellow 
externally.  On  section  they  were  thin-walled  cysts 
filled  with  bo£1  caseo -pus,  which  in  the  larger  nodules 

id  a  greenish  tinge 

Liver  — On   the   capsule   of   the   liver   there   were 

"  See  Plate  3. 


some  scattered  translucent  foci  which  did  not  pene- 
trate into  the  liver  substance  ;  beneath  the  capsule, 
and  causing  slight  projections  on  the,  surface,  were  ;i 
few  caseating  nodules,  the  largest  3  mm.  in  diameter. 
Evenly  distributed  throughout  the  substance  were 
numerous  little  whitish  pin-point  tubercles.  The 
substance  of  the  liver  also  contained  a  number  of 
cysts  from  2  to  3  mm.  across,  with  greyish  white 
walls  and  greenish  yellow  mucoid  contents  (biliary). 
The  gland  near  the  hilum  of  the  liver,  in  the  sum  II 
omentum,  was  normal. 

Kidneys  : 

Left. — Showed  in  the  cortex  beneath  the  capsule 
two  minute  translucent  tubercles  about  1  mm.  in 
diameter. 

Right. — In  the  right  kidney  there  were  four  similar 
tubercles  near  the  surface,  and  two  or  three  larger 
caseating  ones  in  the  deeper  part  of  the  cortex. 

Suprarenal    Bodies. — Normal. 

Coeliac  Glands. — One  coeliac  gland  contained  two 
pin-head  sized  caseating  tubercles. 

A  gland  lying  on  the  pancreas  showed  a  minute 
translucent  tubercle,  opaque  in  the  centre. 

Lumbar  Glands. — Five  in  number,  were  slightly 
enlarged  and  showed  on  section  softened  caseous 
nodules. 

Iliac  Glands. — In  the  right  iliac  gland  there  was  a 
translucent  tubercle. 

The  left  iliac  was  normal. 

TLe  Right  Axillary  Gland  contained  a  pin-head  sized 
softened  caseous  tubercle. 

Inguinal  and  Left  Axillary  Glands. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Lungs. — Were  crowded  with  firm  spherical  nodules, 
varying  in  size  from  1  up  to  4  mm.  in  diameter  ; 
they  were  pretty  evenly  distributed  throughout  the 
substance,  those  beneath  the  pleura  forming  con- 
spicuous projections  on  the  surface.  On  section 
the  nodules  were  firm  yellow  and  caseous  in  the 
centre,  translucent  at  the  periphery,  the  larger  ones 
being  more  advanced  in  caseation  than  the  smaller. 
In  the  right  cephalic  lobe  there  was  a  nodule,  2  by  1  •  5 
by  1*5  cm.,  which  on  section  showed  large  caseous 
irregularly  softened  patches  surrounded  by  firm 
greyish  translucent  tissue. 

Bronchial  Glands. — A  bronchial  gland  situated 
oi  the  anterior  surface  of  the  bronchus  on  the  right 
side  contained  two  or  three  small  cavities  tilled  with 
caseo  pus. 

All  other  bronchial  glands  (including  the  inter- 
tracheo-bronchial)  were  normal. 

Ventral   Mediastinal  Glands. — Were  normal. 

Parietil  Pleura. — Showed  one  or  two  slenderly 
attached  fibrinous  tufts,   but  no  tubercles. 

The  pleural  surface  of  the  diaphragm  presented 
a  few  minute  pearly  granules. 

Microscopical  Examination. 
Smears  from  : — • 

Pus  from  Mesenteric  Gland. — Showed  no  tubere'e 
bacilli. 

Right  Axillary  Gland. — No  tubercle  bacilli. 
Lumbar    Gland. — Numerous    tubercle    bacilli. 
Pancreatic   Gland. — A   few   tubercle   bacilli. 

Guinea-Pigs  Inoculated  I ntra peritoneally. 

No.  1065.  With  emulsion  of  liver,  died  in  25  days  oi 
general  tuberculosis. 

No.  1066.  With  emulsion  of  spleen  died  in  24  days 
of  general  tuberculosis. 

No.  1067.  With  emulsion  of  pus  from  large  mesenteric 
gland  died  in  20  days  of  general  tuberculosis. 
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RHESUS  MONKEY  80.    (Adult  Male.) 

Fed  with  Culture  obtained  from  the  suprammary  lymphatic  gland  of  Cow  44,  (Virus  B.  I.  Table  I.  a.) 

Dose— 0-0001  milligramme. 

Date— April  7th,  1904. 

Killed— When  dying,  September  19th,  1904.     165  days  later. 


Clinical   History.  ■ 

The  animal  showed  no  sign  of  illness  until  towards 
the  end  of  July  (that  is  just  before  the  temperature 
began  to  rise),  when  he  began  to  lose  flesh,  and  became 
breathless  on  the  slightest  exertion.  The  loss  of  flesh 
continued  and  he  quickly  became  considerably  emaciated  ; 
ordinary  quiet  respiration  was  much  increased  and 
slight  exertion  caused  severe  respiratory  distress  ;  there 
were  also  frequent  paroxysms  of  coughing  ;  during  the 
last  two  weeks  weakness  became  extreme,  and  very  little 
food  was  eaten. 

Temperature. 

The  temperature  during  the  first  seventeen  weeks  was 
fairly  normal  ;  then  for  five  weeks  it  was  raised,  varying 
between  39-  5°  C.  and  40-8°  C;  during  the  last  two  weeks 
of  life  it  began  to  assume  a  lower  level,  and  on  one 
occasion  fell  as  low  as  37°  C. 

Tuberculin   Tests. 

June  23rd,  1904:  Dose  of  tuberculin:  0*5  cc.  Result 
negat  ive. 

July  27th,  1904  :  Dose  of  tuberculin  :  1-0  cc.  Result 
positive.  Rise:  l-3°  C.  Slight  local  oedema  ;  no  con- 
stitutional disturbance. 

POST-MORTEM    EXAMINATION. 

Body. — Extremely  emaciated. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands, 
Pharyngeal    Glands,    Cervical    Glands. — Normal. 

Abdomen : 

Omentum,  Perit&A&im,  Stomach,  Small  Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
.Normal  in  size  and  appearance.- 

Spleen. — Not  enlarged,  nOYitfal  on  the  surface, 
showed  on  section  about  a  dozen  nodules ;  four 
of  these  were  large,  varying  froffl  3  to  4  mm.  in 
diameter  ;  the  rest  were  small  and  not  more  than 
I  •  5  mm.  in  diameter  ;  all  were  yellow  and  caseous, 
the  larger  ones  being  softened. 

The  Liver  showed  immediately  beneatfe  the'  capsule 
about  a  dozen  whitish  tubercles,  ranging:  hi  size  from; 
a  mere  speck  up  to  1  mm.  in  diameter  ;  on  seetion 
minute  tubercles  were  seen  sparsely  scattered1  through- 
out  the  substance, 

A  gland  in  the  small  omentum  (portall  ?),  and! 
r   r  <*£^eral  in  the  hilum  of  the  spleen,  were  normaL 

C&liac  Glands,  Lumbar  Glands,  Iliac  Gtewd's.^ 
Normal. 

Kidneys. — The  right  contained  in  the  cortex  one 
yeNow  caseous  tubercle  1*5  mm.,  and  a  greyish- 
white  tubercle  about  1  mm.  in  diameter,  both  just 
beneath  the  capsule. 

The  left  showed  in  the  cortex  three  grey  tubercles 
opaque  in  the  centre,  the  largest  about  1  mnm.  in 
diameter. 

Suprarenal  Bodies. — Normal. 

Thorax : 

*Lungs. — The  right  lower  lobe  was  everywhere 
closely  adherent  to  the  ribs  and  diaphragm  and 
mas  separated  from  them  only  with  difficulty.  The  left 
*"  i  >wer  lobe  was  connected  to  the  chest  wall  by  numer- 
ous Blender  strands  of  connective  tissue  ;  the  upper 
lobes  wen-  free  from  adhesions. 

Tito  right  lung  was  greatly  enlarged  and  very 
heavy  ,  M"-  lower  and  middle  lobes  were  fused 
lo.'fther  and  both  were  completely  Holid,  except 
for  a  part  at  the  apex  of  the  lower  lobe,  which  was 
baggy  and  fluctuant.  The  pleural  mirface  was 
covered  wiih  a  layer  of  partly  organised  lymph. 

*  Sec  Plate  3. 


Beneath  the  pleura  the  lung  substance  had  the 
appearance  of  being  closely  beset  with  pin-head 
sized  yellow  tubercles. 

On  section  the  cut  surfaces  of  the  middle  and  the 
greater  part  of  the  lower  lobes  showed  very  numerous 
patches  and  foci  of  caseation,  surrounded  by  a  reddish 
somewhat  translucent  consolidated  tissue ;  the 
caseous  patches  varied  in  size,  were  irregular  in 
outline,  and  showed  in  many  places  a  tendency  to 
unite  together  ;  the  caseated  tissue  in  the  majority 
of  the  larger  patches  was  much  softened,  and  when 
placed  under  running  water  was  easily  washed  away. 
At  the  apex  of  the  lower  lobe  there  was  a  cavity 
one  and  a  half  inches  in  diameter,  filled  (but  not 
distended)  with  soft  yellowish -white  caseo-pus  and 
debris  of  lung  tissue  ;  part  of  the  wall  of  this  cavity 
was  formed  by  thickened  pleura,  the  rest  by  con- 
solidated lung  ;  the  wall  was  lined  internally  with 
caseous  tissue  and  was  very  ragged,  showing  partly 
detached  masses  and  shreds  of  lung  tissue  ;  the 
cavity  was  crossed  by  soft  fibrous  tissue  trabeculae. 

This  cavity  communicated  with  the  main  bronchus 
by  a  small  opening. 

In  the  anterior  part  of  the  base  of  this  lobe  there 
was  a  smaller  cavity  half  an  inch  in  diameter,  also 
filled  with  soft  caseo-pus. 

The  right  upper  lobe  was  adherent  along  its  margins 
to  the  middle  lobe,   and  was  partly  consolidated, 
Si.      but  not  so  far  advanced  in  caseation  as  the  lower. 

The  left  upper  lobe  contained  numerous  caseous 
and  softened  nodules,  the  largest  the  size  of  a  pea  ; 
all  had  fibrous  capsules.  An  accessory  upper  lobe 
was  completely  consolidated  ;  externally  it  had  a 
reddish  colour,  and  numerous  yellow  foci  were  seen 
"N  under  the  capsule.  On  section  it  was  extensively 
caseated   and  resembled  the  right  lower  lobe. 

The  upper  part  of  the  left  lower  lobe  was  also 
t        consolidated  and  in  a  state  of  caseation  ;    the  lower 
•j       part  was  normal,   except  for  one   or  two   isolated 
|      tubercles. 

Bronchial  Glands.— On  the  right  side  there  were 
three  glands  ;  two  were  the  size  of  filberts  and  were 
caseous  throughout  and  softened ;  the  third  con- 
tained three  or  four  caseous  nodules. 

On  the  left  side  there  were  four  slightly  enlarged 
glands,  all  of  which  contained  scattered  caseous  foci. 

Several  intertracheo-bronchial  glands  also  showed 
small  foci. 
Trachea,  Larynx. — Normal. 

The  bronchi  contained  blood-stained  mucus. 
p;eura. — The    parietal    pleura    on    the  right  side 
was    thickened   and    roughened,    but    no     tubercle 
nodules   were   seen.      Left  pleura    and   diaphragm 
normal. 

Heart.—  Was  displaced  to  the  left ;  serous  surface, 
muscle  and  valves  normal. 
Brain. — Normal. 

Microscopical  Examination  (Smear  Preparations). 

Smears  from  : 

Kidney. — Twenty  tubercle  bacilli  seen. 
Spleen. — Twenty-one  tubercle  bacilli. 
Liver.—  Tubercle   bacilli   moderately   numerous. 
Bronchial  Gland. — Seven  tubercle  bacilli. 

Guinea-Pigs  Inoculatzd. 

Two  guinea  pigs  inoculated  with  an  emulsion  from 
a  right  bronchial  gland,  one  subcutaneously,  the  other 
intraperitoneally,  died  of  general  tuberculosis  in  44  and 
28  days  respectively. 

A  guinea  |>ig  inoculated,  intraperitoneally  with  an 
emulsion  from  the  spleen  died  in  30  days  of  general  tuber- 
culosis. 
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RHESUS  MONKEY  82. 

Fed  with  Culture  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44.  (Virus  B.  I.  Table  1  A.) 

Dose— 0-00001   milligramme. 

Date— April  7th,  1904. 

Killed— September  28th,  1904.     17G  days  after  feeding. 


Clinical  History. 

The  general  appearance  of  this  animal  at  tha  beginning 
-of  the  experiment  was  not  specially  good  ;  she  was  thin 
and  her  coat  was  rcu^h  ;  her  appetite  was,  however, 
good  and  she  was  fairly  active.  During  the  first  four 
months  she  showed  little  alteration  in  health.  In  August 
she  began  to  get  thinner  and  weaker.  During  the  last 
few  weeks  of  life  she  showed  marked  oedema  of  the  eye- 
lids :  her  appetite  was  poorer  and  she  became  much 
weaker,  although  always  able  to  climb  about  the  cage  ; 
the  respirations  were  never  noticeably  increased. 
Temperature. 

The  temperature  for  the  first  thirteen  weeks  was 
fairly  normal,  varying  usually  between  39  °  and  39*7  °  C 
Then  for  three  weeks  it  was  very  irregular,  rising  on 
several  occasions  to  over  40  °  C,  and  only  occasionally 
falling  below  39  °  C;  during  the  last  eight  weeks  the 
temperature  continued  to  be  irregular,  often  falling  as  low 
as  38  °  C,  but  never  rising  above  39*7  °  C. 
Tuberculin  Tests. 

June  23,  1904.  Dose  of  tuberculin,  0"5  c.c.  Negative. 
Rise  of  temperature,  0'3  °  C. 

July  26,  1901.  Dose  of  tuberculin,  I/O  c.c.  Negative. 
No  rise  of  temperature  (temperature  high  before  the  test). 

POST-MORTEM  EXAMINATION. 

Body. — Emaciated,   no   subcutaneous   fat. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
inlands,    Cervical     Lymphatic     Glands. — Normal. 

Right  Retropharyngeal  Cland. — Enlarged,  caseous 
throughout  and  softened. 

Lrjt  Retropharyngeal  Gland. — Normal. 

In  the  body  of  the  left  sterno-mastoid  muscle  there 
was  a  small  firm  caseous  nodule  ;  a  similar  one  was  seen 
in  the  belly  of  the  left  temporal  muscle. 

In  the  subcutaneous  tissues  of  the  abdominal  wall,  to 
the  right  of  the  umbilicus,  there  was  a  firm  caseous  nodule 
the  size  of  a  split  pea. 

In  the  muscle  substance  of  the  right  latissimus  dorsi 
there  was  a  similar  nodule,  but  this  was  softened  in  the 
centre 

Abd'imcn : 

Omentum. — The  omentum  contained  a  moderate 
■number  of  spherical  tubercles,  ranging  from  0-5 
to  1  -5  mm.  in  diameter  :  the  small  tubercles  were 
almost  transparent,  the  larger  ones  opaque  caseous 
and  softened  in  the  centre. 

Parietal  Peritoneum. — Normal. 

The  mesentery  showed  two  or  three  firm  pea-sized 
caseous  nodules. 

On  the  peritoneum  covering,  and  in  the  neighbour- 
hood of,  the  left  kidney  there  was  a  close  eruption 
of  prominent  caseous  tubercles  2  to  3  mm.  in  diameter. 

Stomach. — Normal. 

Intestines. — In  the  mucous  membrane  of  the 
duodenum  there  were  two  small  ulcers  with  thickened 
congested  margins ;  the  bases  were  not  thickened 
and  there  was  no  sign  of  caseation. 

Several  similar  ulcers  were  seen  in  the  mucous 
membrane  of  the  lower  end  of  the  large  intestine. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

The  Spleen  was  slightly  enlarged  and  showed  on 
the  surface  numerous  flattened  grey  translucent 
tubercles  and  a  few  small  caseous  nodules.  On 
section  the  pulp  contained  a  number  of  yellowish 
nodules  and  nodular  masses,  ranging  in  size  from 
1  up  to  5  and  10  mm.  in  diameter  ;  the  masses  were 
formed  apparently  by  the  aggregation  of  several 
small  nodules  ;  the  nodules  were  caseous,  but  not 
softened. 


In  the  hilum  of  the  spleen  there  was  a  group 
of  small  glands,  all  of  which  were  practically  ca$eous 
throughout. 

Liver. — Scattered  throughout  the  substance  there 
were  numerous  spherical  yellow  tubercles  about 
()•").  mm.  in  diameter;  there  were  also  just  under 
the  capsule  six  to  eight  larger  nodules  about  2*5 
mm.  in  diameter,  with  caseous  centres  and  grey 
translucent  margins. 

A  gland  in  the  small  omentum  (portal)  contained 
an  abscess  cavity,  5  mm.  in  diameter,  filled  with 
caseo-pus. 

A  coeliac  gland  showed  a  caseous  nodule,  the 
size  of  a  pin's  head. 

Kidneys. — The  right  kidney  contained  a  1  unit 
a  dozen  nodules,  the  smallest  2  mm.  in  diameter, 
the  largest  1"5  by  1  cm.  ;  these  nodules  wore  situated 
chiefly  in  the  cortical  zone  and  some  projected 
several  millimetres  beyond  the  surface  ;  the  largest 
nodule  was  wedge-shaped  and  extended  into  the 
medullary  zone ;  all  the  nodules  were  firm  and 
opaque  yellow  throughout. 

The  left  kidney  contained  about  the  same  number 
of  nodules,  but  these  were  generally  smaller  in  size, 
the  largest  being  less  than  a  centimetre  in  diameter. 

Suprarenal  Bodies,  Lumbar  Glands,  Iliac  Glands. — 
Normal. 

Thorax : 

Lungs. — The  right  apex  was  closely  adherent  to 
the  chest  wall  and  was  separated  from  it  only  with 
difficulty  ;  the  right  base  was  attached  by  slender 
fibrous  strands. 

The  right  apical  and  middle  lobes  had  fused  to- 
gether and  were  converted  into  a  thin-walled  baggy 
abscess  cavity ;  pressure  on  these  lobes  caused 
purulent  material  to  issue  from  the  trachea. 

On  section  the  cavity  was  found  to  contain  yellowish 
white  curdy  pus  ;  the  internal  walls  were  pinkish  and 
granular  and  the  cavity  was  crossed  here  and  there 
by  trabecule. 

The  lower  lobe  was  adherent  to  the  upper  and 
middle  lobes  and  contained  numerous  nodules  and 
nodulated  masses  ;  the  isolated  nodules  were  usually 
about  the  size  of  a  small  pea  and  were  firm  and 
caseous  throughout ;  the  masses  were  formed  by 
the  fusion  of  similar  nodules  and  were  surrounded 
by  reddish  collapsed  lung  tissue.  Very  little  normal 
lung  tissue  remained  in  this  lobe. 

An  accessory  middle  lobe  was  greatly  enlarged, 
solid,  and  on  section  practically  entirely  caseated  ; 
the  pleura  surrounding  it  was  thickened. 

Both  lobes  on  the  left  side  were  closely  beset  with 
hard  yellowish  white  nodules,  ranging  in  size  from  a 
small  shot  to  a  pea. 

In  the  upper  lobe  there  was  in  addition  a  nodular 
mass,  2  cm.  in  greatest  diameter,  similar  to  those 
in  the  right  lower  lobe. 

The  left  lower  lobe  contained  as  well  as  small 
nodules  a  large  irregular  caseated  mass  in  the  upper 
part  and  a  cavity  about  2  cm.  in  diameter,  filled 
with  caseo-pus  ;  the  pleura  over  the  caseous  mass 
and  over  the  cavity  was  greatly  thickened. 

Bronchial  Glands. — The  left  bronchial  gland  was 
the  size  of  a  thrush's  egg,  and  was  yellow  caseous 
and  softened  throughout. 

The  right  bronchial  gland  appeared  to  be  normal. 

An  intertracheo-bronchial  gland  showed  a  softened 
focus. 

Pleura. — The  diaphragm  on  the  right  side  showed, 
projecting  prominently  beneath  the  pleura,  three 
firm  yellow  caseous  nodules  the  size  of  peas. 

The  parietal  pleura  on  the  right  side  showed 
scattered  caseating  tubercles. 
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O.i  the  left  side  beneath  the  pleura,  in  an  inter- 
ostal  space,  there  was  a  flattened  softened  caseous 
mass  1  by  0*5  em. 

Heart. — On  the  parietal  pericardium  there  were 
numerous  hard  pearly  tubercles,  slightly  opaque  in  the 
centre,  the  size  of  pins'  heads  ;  on  the  visceral 
pericardium  there  were  a  few  similar  tubercles,  and 
one  or  two  the  size  of  a  pea  ;  one  of  the  latter  was 
adherent  to  the  parietal  pericardium  and  had  fibrous 
walls  and  purulent  contents. 

At  the  base  of  the  heart  there  was  a  group  of 
nodules  closely  aggregated  together 

In  the  interior  of  the  left  ventricle,  near  the  apex, 
there  was  a  small  loosely  attached  opaque  yellowish 
white  nodule. 

Heart  muscle  and  valves  normal. 

Uterus,    Ovaries,    Inguinal   Olanda,    Axillary   Glands.— 
Normal. 


Mi  •/■  ><■■  >;»/'•  il   ExaniitioTi. 

Smears  from  : 

Caseous  Xolule  in  Abdominal  Wall. — Nine  tubercle 
bacilli. 

Caseout   Xolule   in  Latissimiis  Dorsi. — Seventeen 
tubercle  bacilli. 

Re'ri  •   Pharyngeal     Qlani. — Numerous      tubercle 
.  bacilli;  majority  beaded,  some  very  long. 

Liver. — Nine  tubercle  bacilli. 

Left  Bronchial  Gland. — Numerous  tubercle  bacilli  ; 
some  very  long  and  beaded. 

Kidney. — Three  tubercle  bacilli. 

Spleen. — No  tubercle  bacilli  found. 

A  guinea-pig,  No.  1280,  was  inoculated  subcutaneously 
with  an  emulsion  made  from  the  left  bronchial  gland  ; 
it  died  in  69  days  of  general  tuberculosis. 


RHESUS  MONKEY  104. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV. 

Dose — l'O  milligramme. 

Date— December  14th,  1904. 

Died — December  27th,  1904.     13  days  later,  from  some  unascertained  cause. 


POST-MORTEM   EXAMINATION. 

Mouth,  Buccal  Pouches,  Palate,  Tonsils,  Larynx,  Sub- 
maxillary Lymphatic    Glands,  Small  Intestine. — Normal. 

Large  Intestine. — Attached  to  the  outer  surface  were 
some  dark  cysts,  the  largest  about  the  size  of  a  pea  ; 
they  were  most  numerous  about  the  ccecum,  and  had 
thin  walls  and  brownish  pultaceous  contents ;  they 
occurred  also  in  the  mesocolon  ;  they  had  the  appearance 
of  being  suppurating  lymphatic  glands. 

Mesenteric  Glands. — Normal  in  size  and  appearance. 

Liver. — Normal,    except   for   a   group   of   cysts,    each 


about  one-sixth  of  an  inch  in  diameter,  with  contents 
very  much  like  those  of  the  cysts  attached  to  the  large 
intestine. 

Spleen,  Kidneys. — Normal. 

Lungs. — Were  rather  dark  reddish  in  colour,  and 
slightly  speckled  with  pigmented  spots  ;  sparsely 
scattered  over  the  surface  and  loosely  attached  to  the 
pleura  were  little  translucent  spherical  bodies  ;  these 
under  a  low  power  of  the  microscope  resembled  para- 
sitic ova  ;    in  each  a  coiled  up  body  could  be  seen. 

There  were,  moreover,  some  small  emphysematous 
bullae,  in  one  of  which  a  Pneumonyssus  was  found. 


BABOON  28.    (Young  Female.) 

Fed  with  Milk  of  Cow  172  from  September  9th,  1904,  until  October  4th,  1904. 

Duration  of  Feeding— 2.3  days. 

Amount  of  Milk— 2,000  cc 

Died — November  25th,  1904.     80  days  after  the  experiment  began. 


Clinical    History. 

Was  first  noticed  to  be  seedy  four  weeks  after  the  ex- 
periment began  ;  she  was  less  playful  and  seemed  thinner. 
The  appetite,  however,  remained  good,  and  there  was 
very  little  further  change  in  the  condition  until  November 
23rd.  On  the  latter  day.  after  her  evening  meal,  she 
was  found  lying  on  her  side  in  a  rigid  condition,  breathing 
rapidly  and  violently  twitching  her  extremities  ;  she  was 
perfectly    conscious    throughout     and    recognised    the 

people   she  knew  in  her  usual  way  ;    she  was  quite  unable 

to  stand,  having  apparently  lost   all  voluntary  control 

Over   her-   muscli  lined    in    this  stale   lor  some 

little  lime,  hut  in  the  morning  appeared  quite  well  again. 
The  fits  recurred  on  the  two  following  nights,  and  pre- 
sented   identical    features. 

On  the  27tb  -lie  became  collapsed,  and  on  the  28th  was 

found    dead. 

It  was  ai  first  thoughl  thai  the  peculiar  fits  mighl  he 
referred  to  the  condition  of  the  mesenteric  glands  ;  these 
undoubtedly  imposed  a  barrier  (evidenced  by  the  greal 
distension  of  the  lacteal  vessels  after  death)  to  the ] 
of  nutrient  fluids  from  the  intestines  to  the  genera]  circu- 
lation. After  a  meal  the  obstructive  effect  of  the  mass 
at  the  rool  oi  tl  tery  would  be  most  felt,  and  it  is 


conceivable  that  the  resulting  great  distension  of  the 
mesenteric  vessels  might  act  reffexly  on  the  central 
nervous  system.  But  if  this  were  so,  it  is  difficult  to 
see  why  the  same  phenomena  were  absent  after  the 
morning  meals,  and  in  the  other  baboons,  whose  mesen- 
teric glands  were  more  greatly  enlarged. 

There  is  another  possibility,  that  the  pneumonia,  which 
supervened  was  an  acute  process,  and  that  lite  tits  we  e  a 
species  of  rigor.      1   do  not   think  this  is  the  explanation, 

because  there  was  no  rise  of  temperature;  it  is  more 
probable  that   the  consolidation  of  the   Lungs  was  the 

result  of  hypostasis,  seeing  that  the  animal  during  the 
lits,   and   during   the    period    of  collapse,    lay  on    the-   side 

most  affected. 

V-  mperature. 
The    temperature    was   first    taken   twenty-five  days 

after  the  experiment    began. 

from  the  twenty-sixth  to  the  fifty-fourth  day  the 
temperature  for  the  most   part   varied  between  .'iT'il    and 

:>s-7  c,  but  occasionally  rose  in  the  evenings 
slightly  above  :!!»  .  From'  the  fifty-fourth  to  the 
seventieth  day  the  temperature  was  generally  higher; 
the  highest   point  reached,  however,  was  39*7°.     During 

the  last   week   of  life  the   temperature  gradually  fell,  and 
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for  three  days  before  death  could  not  be  registered  on  «n 
ordinary  clinical  thermometer. 

Tuberculin  Tests  before  Experiment. — July  G,  1904. 
Negative.    Dose  of  tuberculin,  0-5  cc. 

August  1,  1904.    Negative.    Dose  of  tuberculin,  1"0  cc. 

POST-MORTEM    EXAMINATION. 

Bo'Jy. — Thin,   but  not  emaciated. 

Tongue,    Pharyngeal    Mucous    Membrane.—  Normal. 

Tonsils. — Both  tonsils  were  perhaps  slightly  enlarged, 
but  not  ulcerated  ;  on  section  each  contained  a  focus  of 
soft  whitish  material.     (No  tubercle  bacilli   found.) 

Pharyngeal  Glands. — On  the  left  side  there  were  two 
ylands  fused  together,  forming  a  mass  the  size  of  a  star- 
ling's egg  :  on  section  each  gland  had  a  thickened  cap- 
sule and  consisted  practically  throughout  of  soft  pulpy 
caseated  tissue. 

On  the  right  side  there  was  a  similar  mass. 

Submaxillary   Glands. — Normal. 

Cervical  Glands. — On  the  left  side,  just  below  the 
pharyngeal  glands,  there  was  a  small  gland  which 
showed  in  the  cortex  two  caseous  foci. 

Tn  a  corresponding  position  on  the  right  side,  just 
below  the  pharyngeal  glands,  there  were  two  small 
glands  that  were  caseous  throughout. 

A  slightly  enlarged  gland  in  the  middle  of  the  neck 
on  the  right  side  was  beset  with  caseous  foci. 

The  gland  on  the  opposite  side  showed  a  few  caseous 
foci. 

Lower  cervical  glands,  normal. 

Abdomen  : 

Omentum. — The  omentum  was  profusely  covered 
with  glistening  semi-transparent  tubercles,  the 
largest  the  size  of  a  pin's  head. 

Peritoneum. — On  the  peritoneum  covering  the 
diaphragm  there  were  a  few  small  tubercles  :  the 
rest  of  the  parietal  peritoneum  was  normal. 

Stomach. — The  mucous  membrane  of  the  stomach 
showed  several   minute  hsemorrhagic   erosions. 

Intestines. — The  serous  surface  of  the  last  seven 
inches  of  the  upper  third  of  the  small  intestine  was 
studded  with  opaque  white  tubercles,  and  showed 
al-;o  several  thickened  lymphatic  vessels.  In  the 
subserous  tissue  of  this  length  of  bowel  a  net- 
work of  dilated  lymphatic  capillaries  could  be 
seen,  and  many  of  the  afferent  lymphatic  vessels 
leading  from  it  were  thickened  opaque  white  and 
in  some  cases  yellow  in  the  centre  ;  in  other  regions 
of  the  mesentery  the  lymphatic  vessels  were  dis- 
tended with  pale  lymph,   but  not  thickened. 

The  mucous  membrane  of  the  first  three  feet  of 
small  intestine  showed  six  small  ulcers,  with  slightly 
raised  congested  margins  and  very  slightly  thickened 
base.  In  that  length  of  bowel,  the  serous  surface 
of  which  showed  the  eruption  of  tubercles,  there 
v  ere  five  ulcers:  one  was  about  1  cm.  in 
diameter,  the  rest  were  small ;  the  large  one  had 
very  irregular  raised  margins  and  slightly  thickened 
base,  showing  caseous  foci  ;  two  of  the  ulcers  showed 
subperitoneal  tubercles. 

In  the  remainder  of  the  small  intestine  there  were 
about  a  dozen  ulcers ;  they  were  all  small  and 
resembled  those  seen  in  the  upper  part ;  they  were 
felt  between  the  finger  and  thumb  as  slight  thicken- 
ings, and  one  or  two  showed  minute  whitish  points 
at  the  base  ;  none  of  these  ulcers  showed  subperi- 
toneal   tubercles. 

Large  intestine.  In  the  upper  part  of  the  colon 
there  were  two  small  ulcers  with  yellow  floors. 

A  spherical  gland,  1  cm.  in  diameter,  lying 
in  close  contact  with  the  duodenum  and  near 
the  head  of  the  pancreas,  was  caseous  throughout 
and  softened. 

Mesenteric  Glands. — Were  considerably  enlarged  ; 
they  were  fused  together  to  form  a  triangular  mass 
two   and  a   quarter  inches  long,  one   and  a  quarter 


inches  wide,  and  about  two-thirds  of  an  nch  tliiek  ; 
the  peritoneum  covering  the  mass  had  a  pearly* 
white  appearance  and  through  it  at  various  places 
yellow  patches  could  be  seen.  On  section  the 
glands  had  thick  fibrous  capsules,  and  wen',  with  one 
or  two  exceptions,  caseous  throughout,  resembling 
the  pharyngeal. 

Ileo-Colic  Glands. — Four  on  each  side,  were  en- 
larged and  fused  together.  On  section  they  resembled 
the  mesenteric  glands  ;  one  small  gland  of  the  group 
on  each  side  contained  a  caseous  nodule  and  was 
distended  with  blood-stained  oedema  fluid. 

Colic  Glands. — Almost  all  the  colic  glands  along  the 
upper  three-fourths  of  the  colon  were  enlarged  and 
caseous.  They  ranged  in  size  from  a  small  pea  to  a 
sparrow's  egg.  Along  the  first  part  of  the  colon 
they  formed  a  continuous  chain  two  and  a  half 
inches  long  and  were  closely  adherent  to  each  other 
and  to  the  wall  of  the  intestine.  The  lymphatic 
vessels  leading  to  the  glands  were  distended. 

Spit  en. — Not  obviously  enlarged,  contained  a 
moderate  number  of  nodules  ranging  in  size  from  a 
pin's  head  to  a  large  pea.  On  section  the  larger 
nodules  were  yellow  caseous  and  entirely  softened  ; 
the  smaller  ones  had  caseous  centres  and  translucent 
margins ;  some  of  the  nodules  projected  on  the 
surface  ;   others  were  dimly  seen  through  the  capsule. 

One  lymphatic  gland  in  the  hilum  of  the  spleen 
showed  a  caseous  focus. 

Liver. — The  liver  showed  on  the  surface  a  moderate 
number  of  tubercles  (about  three  dozen  counted), 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  to  a  No.  4  shot ;  the  larger  tubercles  were  pearly- 
white  externally,  yellowish-white  in  the  centre  ; 
the  smaller  ones  were  greyish  white.  On  section 
similar  tubercles  were  seen  fn  the  depth  of  the  liver. 

The  gland  in  the  small  omentum  was  enlarged 
and  beset  with  soft  caseous  areas  from  2  to  5  mm.  in 
diameter. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Lumbar  Glands. — One  lumbar  gland  was  slightly 
enlarged  and  partly  caseous. 

Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  right  lobes  were  heavy  dark  red 
and  exuded  on  section  blood-stained  fluid  which  was 
only  slightly  frothy ;  pieces  placed  in  water  just 
managed  to  float ;  the  posterior  parts  of  the  left 
lobes  were  in  a  similar  condition.  Sparsely  scattered 
throughout  the  substance  of  both  lungs  were  grey 
miliary  tubercles,  most  of  which  were  slightly  opaque 
in  the  centre.  They  were  more  numerous  in  the 
left  upper  lobe,  in  which  there  was  also  a  caseous 
nodule  a  little  over  2  mm.  in  diameter. 

Bronchial  Glands.— Those  on  the  right  side  ap- 
peared normal.  On  the  left  side  the  praetracheo-bron- 
ohial  gland  was  slightly  enlarged  and  caseous  through- 
out. Two  intertracheo-bronchial  glands  each  contained 
a  caseous  focus. 

A  vertebral  gland  in  the  ninth  interspace  was 
enlarged  and  in  a  state  of  early  caseation. 

Brain,  Uterus,  Thyroid  Body,  Inguinal  Glands,  Axillary 
Glands. — Normal. 

Microscopical  Examination. 
Right   Tonsil.  •>    „     J    .       ,    , 

Right-Mid  Cervical  Gland.  }  No  tubercle  bacilh- 

Mesenteric  Gland  {Emulsion.) — A  few  tubercle  bacilli. 
tj.„~         /No  tubercle  bacilli. 

JJi/V&l  -        -J 

Guinea-Pigs    Inoculated. 

With  emulsion  of  caseo-pus  from  Mesenteric  Glands: 

G.P.  1369.  inoculated  subcutaneously,  died  of  general 
tuberculosis  in  51  days. 

G.P.  1370.  inoculated  intraperitoneally,  died  of  general 
tuberculosis  in  23  days. 
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BABOON  30.    (Young,  East  African.) 

Fed  with  Milk  of  Cow  172  from  September  9th,  until  October  4th  (twenty-five  days) 
Amount  of  Milk  Consumed— About  2,000  cubic  centimetres. 
Died— October  9th.  1004.     30  days  after  the  first  feed. 


Clhiical    History. 

Was  first  noticed  to  be  ill  on  October  1st  ;  he  was  less 
lively,  did  not  eat  his  food  well  and  seemed  weak  ;  dur- 
ing the  next  few  days  he  got  progressively  worse  ;  the 
weakness  increased  and  he  became  much  collapsed  ;  the 
temperature  varied  between  34°  and  31°C.  :  movements 
became  incoordinate  and  tremulous.  On  the  day  pre- 
ceding  his  death  he  was  quite  collapsed  and  lay  on  the 
rloor  of  his  cage  in  a  peculiar  rigid  condition  ;  the  ex- 
tremities, ears  and  nose  were  quite  cold  ;  there  was  some 
diarrhoea,  the  motions  containing  much  undigested  milk. 

Tuberculin     Tests    before    Experiment. 

1.  July  0,  1904.— Dose  of  tuberculin,  0"5  cubic  cc. 
Rise  of  temperature,  0-8°O. 

2.  August  1,  1904. — Dose  of  tuberculin,  DO  cc.  No 
rise  of  temperature. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Tongue,    Tonsils,    Pharynx. — Normal. 

Submaxillary  Glands. — Two  left  submaxillary  glands, 
one  the  size  of  a  pea,  the  other  three  or  four  times  that 
size,  were  caseous  and  softened  throughout. 

Right  submaxillary  gland  normal. 

Right  Hero -Pharyngeal  Glands,  Cervical  Glands. — 
Normal. 

Left  Reiro-Pharyngeal  Gland. — Was  slightly  enlarged 
an  I  contained  a  softened  caseous  focus. 

Abdomen : 

Omentum. — Was  devoid  of  fat,  but  showed  no 
tubercles. 

Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  showed  a 
hemorrhagic  erosion. 

Small  Intestine. — Normal. 

Large  Intestine. — Thickly  studded,  especially  in  the 
upper  part,  with  pea-sized  submucous  nodules,  the 
size  of  a  pea  ;  these  contained  dark  grumous  material 
and  slender  worms. 

Mesenteric  Glands. — Normal. 

Ileo-Colic  Glands. — An  ileo-colic  gland  was  slightly 
enlarged   and  showed  on  section  two  softened  caseous 
as  in  the  cortex. 

Colic    Glands. — Normal. 

The  Spleen  contained  half  a  dozen  yellow  caseous 
nodules,  ranging  in  size  from  1*5  up  to  4  mm.  in 
diameter  ;    the  larger  nodules  were  entirely  softened. 

A  gland  in  the  hilum  of  the  spleen  contained 
a  caseous  focus. 

The  Liver,  <  xcept  for  one  very  minute  greyish  point, 
just  beneath  the  capsule,  appeared  normal  throughout. 
Portal    Gland. — Normal. 

Kidneys. — Right  kidney  showed  in  the  cortex 
a  grey  tubercle,  about  0"5  mm.  in  diameter,  with  a 
minute  whitish  central  point.     Left  kidney  normal. 


Suprarenal  Bodies. — Normal. 

('txliac  Gland. — The  coeliac  gland  contained  two 
minute  caseous  foci. 

Thorax. 

Lungs. — The  left  lower  lobe  was  closely  adherent 
to  the  diaphragm  and  the  lower  part  of  the  chest 
wall  by  old  fibrous  adhesions  ;  the  rest  of  the  left 
lung  was  fixed  to  the  chest  wall,  but  by  more  recent 
idhesions. 

The  left  parietal  pleura  was  profusely  covered 
with  grey  slightly  raised  tubercles,  about  1  mm.  in 
diameter,  some  of  which  had  opaque  centres  ;  around 
the  lower  part  of  the  left  pleura  there  was  a  thick 
layer  of  reddish  granulation  tissue. 

Between  the  base  of  the  lower  lobe  and  the  dia- 
phragm there  were  several  spaces,  communicating  one 
with  the  other,  filled  with  thin  brownish  yellow  pus  : 
the  walls  of  these  spaces  were  formed  by  thickened 
pleura,  which  internally  had  a  roughened  greyish 
yellow  appearance. 

The  serous  surface  of  the  lung  (except  the  basal 
portion)  showed  numerous  grey  granules. 

The  upper  lobe  was  intimately  adherent  to  the 
lower  lobe,  the  line  of  union  being  marked  by  a 
band  of  fibrous  tissue.  In  the  substance  of  the 
upper  lobe  there  was  one  pin  head  sized  tubercle. 

At  the  base  of  the  lower  lobe  there  was  a  nodule 
the  size  of  a  large  marble,  consisting  almost  throughout 
of  yellowish  white  caseated  tissue  ;  the  caseous  part 
was  surrounded  by  reddish  consolidated  lung  tissue  ; 
the  rest  of  this  lobe,  except  for  one  isolated  tubercle, 
was   normal. 

The  right  lung  was  free  from  adhesions.  In 
the  upper  lobe  there  were  three  caseous  tubercles, 
the  size  of  pins'  heads  ;  in  the  middle  lobe  there  was 
one,  and  in  the  lower  lobe  three  or  four  similar 
tubercles  ;  in  the  lower  lobe  there  was  also  a  large 
purplish  consolidated  patch  (pneumonic). 

Bronchial  Glands. — Those  on  the  right  side,  in  front 
of  the  bronchus,  were  normal.  On  the  left  side,  and 
in  the  angle  formed  by  the  bifurcation  of  the  trachea 
there  was  a  series  of  six  very  enlarged  glands  ;  some 
of  these  were  entirely  softened,  containing  thin 
brownish  yellow  pus  ;  others  were  closely  beset  with 
yellowish  white  caseous  nodules. 

In  front  of  the  trachea,  just  within  the  thorax,  there 
were  two  enlarged  and  caseating  glands. 
Heart  (  nd  Pericardium :  No  m  •  1. 

Brain  and  Membranes,  Testicles,  Lumbar  Glands,  Ilia': 
Glan/ls,  Inguinal    Glands. — Normal. 

M icroscopical  Examination. 

Smears  from  : 

Ileo-Colic  Gland*.  Lung,  Scraping  from  Pleura T 
Liver,  Kidney. — No  tubercle  bacilli. 

Guinea  Pigs. 

Ouinca-pig  1,311  inoculated  intraperitoneally  with 
emulsion  of  lung  nodule  ;  died  of  general  tuberculosis  in 
04  days. 

Guinea-pig  1,312  inoculated  intraperitoueally  with 
emulsion  of  spleen ;  died  of  general  tubcrclosis  in  57 
days. 
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BABOON  22.    (Adult  Female.) 
Ted  With  Milk  of  Cow  172  from  September  9th,  1904,  until  October  4th.  1904. 
Duration  of  Feeding— 25  days. 
Amount  of  Milk  Consumed— 2,000  cc. 
Died— December  8th,  1904.     90  days  after  the  experiment  began. 


Clinical  History. 

The  general  health  was  unaffected  until  about  the 
middle  of  November ;  she  was  then  noticed  to  be  quieter 
than  formerly;  her  appetite,  however,  remained  good 
^nd  there  was  no  apparent  loss  of  flesh  ;  subsequently 
the  appetite  became  poor  and  there  was  obvious  wasting 
and  progressive  weakness.  Towards  the  end  she  became 
very  quiet  and  would  sit  dejectedly  in  a  corner  of  the 
cage  with  arched  back  and  bowed  head.  She  died  on 
December  8th,  1904,  90  days  after  the  first  feed.  No 
increase  of  respiration  was  noted  during  the  experiment 
and  there  were  only  occasional  attacks  of  diarrhoea. 

Temperature. 

The  temperature  of  this  animal  was  taken  occasionally, 
but  owing  to  her  considerable  objection  to  the  operation 
•daily  records  could  not  be  secured. 

Tuberculin  Test  before  Experiment. 

August  1,  1904.  Dose  of  tuberculin,  2-0  cc.  No 
.reaction. 

Not  tested  after  experiment. 

POST-MORTEM  EXAMINATION. 

Body. — Thin,  but  not  markedly  emaciated. 

Tonsils. — Both  tonsils  were  enlarged,  the  right  more 
than  the  left ;  the  mucous  membrane  over  them  was  not 
ulcerated,  but  the  opening  of  the  right  tonsil  was  en- 
larged. On  section  the  right  tonsil  showed  in  the  centre 
a  caseous  and  softened  mass,  the  left  two  caseous  foci. 

Several  of  the  lymphoid  follicles  at  the  base  of  the 
tongue  on  the  left  side  were  ulcerated  and  caseous  in  the 
•centre ;  two  or  three  on  the  right  side  were  in  a  similar 
condition. 

Soft  Palate,  Pharynx. — Normal. 

Right  Submaxillary  Glands. — Normal. 

Left  Submaxillary  Glands. — Two  of  the  left  sub- 
maxillary glands  were  slightly  enlarged  ;  each  contained 
■one  or  two  caseous  tubercles,  the  size  of  a  shot. 

Right  Pharyngeal  Gland. — The  size  of  a  thrush's  egg, 
was  completely  converted  into  an  irregular  softened 
pulpy  caseous  mass.  A  small  gland  attached  to  the 
capsule  of  this  gland  was  caseous  throughout. 

Left  Pharyngeal  Glands. — On  the  left  side  there  were 
two  glands,  one  the  size  of  a  pea,  the  other  twice  as 
large  ;  the  large  one  was  entirely  caseous  ;  the  small  one 
showed  a  caseous  focus. 

Immediately  below  these  two  glands  there  were  two 
small  glands,  both  of  which  were  caseous  throughout 
(the  latter  glands  lay  behind  the  carotid  artery). 

In  front  of  the  carotid,  in  the  upper  part  of  the  left 
anterior  triangle,  there  was  a  gland  the  size  of  a  thrush's 
•egg,  which  resembled  the  right  pharyngeal. 

Right  upper  cervical  gland  unaffected. 

Thyroid  Bodies. — Left  normal.  The  small  lymphatic 
gland  that  lies  embedded  in  the  substance  of  the  thyroid 
just  under  the  capsule,  on  the  right  side,  was  caseous 
throughout. 

Lower  cervical  glands  normal. 

Abdomen  : 

The  peritoneal  cavity  contained  from  30  to  40 
cubic  centimetres  of  yellow  slightly  turbid  serous  fluid. 

Omentum. — The  omentum  was  not  retracted,  but 
was  profusely  covered  with  discrete  grey  translucent 
tubercles,  which  ranged  in  size  from  a  rape  seed  to 
a  millet  seed  ;  some  of  the  larger  ones  had  opaque 
whitish  centres. 

Peritoneum. — The  parietal  peritoneum  showed  on 
the  floor  and  on  the  right  side  a  thick  erupt;on 
of    minute    transparent  tubercles ;    there  were  also 
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scattered  about  some  soit  flattened  tubercul  >ns 
growths  from  2  to  3  mm.  in  diameter.  On  the  l<  ft 
side  there  were  similar  tubercles,  but  not  so 
numerous. 

Stomach. — The  mucous  membrane  at  the  canli.K 
end  showed  six  circular  ulcers,  the  largest  about 
4  mm.  in  diameter,  with  raised  margins  and  slightly 
thickened  caseous  bases;  there  was  also  a  sub- 
mucous caseous  nodule,  the  size  of  a  pea.  The  pyloric 
end  of  the  stomach  was  normal. 

Intestines. — The  mucous  membrane  of  the  upper 
half  of  the  small  intestine  was  covered  with  prominent 
ulcers,  ranging  in  size  from  3  to  4  up  to  12  mm.  in 
greatest  diameter  :  some  were  circular,  but  most  were 
longer  in  one  diameter  than  in  another  and  lay  with 
the  long  axis  transverse  to  the  length  of  the  bowel  ; 
the  ulcers  had  very  raised  irregular  margins  and  thick- 
ened caseous  bases  ;  they  appeared  to  have  originated 
in  the  solitary  lymphoid  follicles,  and  so  numerous 
were  they  that  all  these  structures  must  have  been 
affected.  The  peritoneum  over  them  was  thickened 
and  studded  with  caseating  tubercles  of  various 
sizes.  Besides  the  ulcers  there  were  several  pea-sized 
caseous  nodules,  over  which  the  mucous  membrane 
was  intact. 

The  third  part  of  the  duodenum  was  firmly 
adherent  to  and  closely  incorporated  with  the  upper 
extremity  of  the  mass  of  mesenteric  glands.  This 
part  of  the  intestine,  viewed  from  the  mucous  surface 
showed  great  proliferation  of  the  mucous  membrane 
and  two  or  three  secondary  ulcers,  through  one  of 
which  caseo-pus  could  be  discharged  by  squeezing 
the  mesenteric  mass  ;  the  muscle  walls  of  this  part 
were  completely  destroyed  by  caseation. 

One  foot  lower  down  the  wall  of  the  bowel,  at  its 
mesenteric  attachment,  was  greatly  thickened  (greatest 
thickness  nearly  1  cm.),  over  an  area  two  inches  in 
diameter,  and  extensively  caseated :  the  mucous  sur- 
face was  raised  and  nodular. 

The  greater  part  of  the  ileum  was  normal,  but  in  the 
last  twelve  inches  there  were  numerous  tuberculous 
ulcers  ;  these  occurred  in  groups  and  were  situated 
in  Peyer's  patches  ;  the  serous  surface  was  studded 
with  miliary  tubercles. 

The  upper  part  of  the  large  intestine  showed  six 
raised  ulcerated  caseous  nodules,  the  largest  1  cm. 
in  greatest  length.  The  rest  of  the  large  intestine 
was  normal. 

Gastric  Glands. — Precardiac  enlarged  and  partlv 
caseous.  The  gland  in  the  small  curvature  was 
normal. 

Mesenteric  Glands. — The  mesenteric  glands  Mere 
very  greatly  enlarged  and  fused  together  to  form 
a  semi-fluctuant  mass,  measuring  3  in.  x  2  in.  x 
about  1J  in.  ;  the  peritoneal  surface  had  a  dense 
cicatricial  appearance  and  was  studded  with  promi- 
nent caseous  tubercles,  the  largest  the  size  of  a  small 
pea.  On  section  the  mass  was  caseous  throughout 
and  irregularly  softened,  and  was  surrounded  by 
a  thick  fibrous  capsule ;  at  its  upper  extremitv 
it  was  closely  adherent  to  that  part  of  the  duo- 
denum which  lies  below  the  head  of  the  pancreas 
{see  above).  Along  the  loft  border  of  the  mass  the 
mesentery  was  greatly  thickened,  shortened,  and 
closely  studded  with  pea-sized  caseous  nodules. 
Lower  down  the  mesentery  was  much  less  thickened 
and  there  were  fewer  nodules ;  in  this  part 
numerous  thick  white  tortuous  lymphatic  vessels 
were  seen.  The  mesentery  attached  to  the  lower 
half  of  the  intestines  was  not  thickened,  but  the 
blood  vessels  were  dilated  and  there  were  numerous 
pin-head-sized  tubercles  on  the  surface.  The  latter 
became  less  numerous  as  the  caecum  was  ap- 
proached. 
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On   the   right   border  of  the  ma^s  of  me  enteric 
glands,  between  it  and  the  first  part  of  the  colon,  were 
four  or  five  larger  more  or  less  detached  glands,  which 
were  caseous  throughout. 

Ileo-Cvlic  Glands. — On  each  side  of  the  ileo-ccecal 
junction  there  was  a  chain  of  six  to  eight  glands, 
ranging  in  size  from  a  large  pea  to  a  thrush's  egg, 
which  on  section  were  caseous  throughout. 

Colic  Glands. — One  on  the  first  part  of  the  colon, 
the  size  of  a  marble,  was  caseous  throughout ;  a 
small  gland  near  this  showed  a  caseous  focus  ;  other 
colic  glands  along  the  skirt  of  the  meso-colon  were 
normal. 

In  the  meso-colon,  near  the  sacrum,  there  were 
two  caseous  glands,  the  largest  1  cm.  in  diameter. 

On  the  surface  of  the  meso-colon  there  were 
fairly  numerous  tubercles,  mostly  the  size  of  pins' 
heads,  but  one  or  two  that  of  a  wheat  grain  ;  the 
latter  were  yellow  and  caseous. 

Spleen. — Greatly  enlarged,  contained  numerous 
yellow  softened  nodules,  with  caseo-purulent  contents, 
ranging  in  size  from  3  to  10  mm.  in  diameter ;  several 
caused  hemispherical  projections  under  the  capsule. 

Two  of  the  glands  in  the  hilum  of  the  spleen  showed 
caseous    foci. 

Liver. — Enlarged.  Right  lobe  adherent  to  the  dia- 
phragm. When  removed  the  convex  surface  of  the 
right  lobe  was  seen  to  be  covered  with  irregular 
patches  of  a  thin  greyish  yellow  membrane  ;  pro- 
jecting from  both  surfaces,  but  more  prominently 
from  the  concave,  were  numerous  yellow  caseous 
nodules  ranging  in  size  from  a  pin's  head  to  a  split 
pea :  on  the  convex  surface  many  of  the  nodules 
■were  "  mushroomed "  and  surrounded  by  a  grey 
filmy  margin.  On  section  numerous  similar  nodules 
were  scattered  throughout  the  substance  :  some  of 
these  had  softened  bile-stained  centres.  Besides  the 
larger  nodules  the  liver  substance  showed  very 
numerous  grey  foci,  just  macroscopically  visible. 

Portal  Glands. — A  gland  in  the  hilum  of  the  liver 
contained  numerous  yellow  caseous  areas  about 
2  mm.  in  diameter. 

In  the  small  omentum  there  was  a  gland  the  size 
of  a  filbert,  which  contained  similar,  but  more 
numerous  areas. 

Kidney. — Left  kidney  showed  in  the  cortex  two 
caseous  nodules  3  mm.  in  diameter,  each  surrounded 
by  a  zone  of  congestion. 

Right  kidney  showed  a  similar  nodule,  5  mm.  in 
diameter. 

Suprarenal  Bodies. — Normal. 
Thorax : 

Heart. — Muscle  and  valves  normal. 

Lungs. — The  base  of  the  right  lung,  and  slightly 
also  that  of  the  left,  were  adherent  to  the  diaphragm 


by  recent  adhesions  ;    the  upper  and  lower  lobes  on 
each  side  were  adherent  to  each  other. 

The  lungs  were  crammed  with  nodules  that  varied 
in  size  from  a  small  pea  to  a  large  marble  ;  they  were 
distributed  evenly  throughout  the  substance  and  on 
section  were  caseous  throughout,  the  largest  ones 
being  softened.  The  lung  tissue  between  the  nodules 
was  normal  in  colour  and  there  were  no  patches  of 
.  consolidation. 

Bronchial  Glands. — Were  deeply  pigmented  and 
slightly  enlarged  ;  they  each  showed  a  few  caseous 
nodules  2  to  4  mm.  in  diameter. 

Mediastinal  Glands. — A  dorsal  mediastinal  gland, 
near  diaphragm,  was  enlarged  and  caseous  through- 
out. 

Pleura. — On  the  left  side  there  was  a  small  flattened 
caseous  nodule  ;  on  the  right  side  the  fringes  along 
the  margins  of  the  last  four  ribs  were  hypertrophied 
and  contained  scattered  translucent  tubercles. 

Diaphragm. — Pleural  surface.  On  the  left  side 
around  the  margins  of  the  tendon,  there  were  several 
flattened  caseous  nodules  surrounded  by  pinkish 
granulation  tissue.  On  the  right  side  there  were  a 
few  similar  nodules,  and  around  the  margin  of  the 
tendon,  extending  on  to  the  muscle,  a  layer  of  granula- 
tion tissue. 

Peritoneal  surface.  Left  side  normal.  The  right 
side  was  covered  with  flattened  irregular  caseous 
patches  and  plaques  of  vascular  vegetations. 

Lumbar  Glands. — Three  enlarged  glands  on  the  left  side 
were  fused  together  to  form  a  mass  2  in.  in  length  and 
§  in.  in  thickness ;  all  were  caseous  throughout.  On 
the  right  side  there  was  a  similar  but  smaller  mass. 

Ilio-Sacral  Glands. — One  ilio-sacral  gland  was  enlarged 
and  beset  with  caseous  foci,  up  to  2  mm. 

Uterus,  Ovaries,  Axillary  Glands,  Inguinal  Glands. — 
Normal. 

Microscopical  Examination. 

Cervical  Glands. — Tubercle  bacilli  fairly  numerous. 

Thyroid  Body. — (Caseous  gland.)  No  tubercle  bacilli 
found. 

Right  Tonsil. — Tubercle  bacilli  fairly  numerous. 

Stomach  : 

Submucous  Nodule.  \    A   few   tubercle    bacilli    seen 
Ulcer.  I       in  each. 

Bronchial  Gland. — Six  tubercle  bacilli  found. 

Left  Kidney. — No  tubercle  bacilli. 

Guinea-Pig  1378,  inoculated  intraperitonally  with 
4  cc.  peritoneal  fluid,  died  of  general  tuberculosis 
in  64  days. 


BABOON  20.    (Adult  Male.) 

Fed  with  Milk  of  Cow  172  from  September  9th,  1904,  until  October  4th,  1904. 

Duration  of  Feeding— 25  days. 

Amount  of  Milk  Consumed— 2,000  cc. 

Killed— when  very  ill,  December  3rd,  1904.     85  days  after  the  experiment  began. 


Clinical    History. 

^X  Became  ill  about  the  same  time  as  Baboon  28.  Before 
experiment  he  was  a  most  active  and  playful  animal  ; 
the  change  in  his  condition  was  therefore  more  quickly 
noticed  than  in  Baboon  22,  but  afterwards  the  illness 
ran  a  practically  identical  course. 

Ttmp'rn  lure. 

The  temperature  was  not  taken  until  October  29th  ; 
from  this  date  morning  and  evening  observations  were 
made  until  the  end  of  the  experiment. 

The  first  fortnight's  records  showed  an  irregular  typ" 
of  pyrexia,  the  morning  temperatures  being  generally 
normal,  or  slightly  above  normal,  the  evening  ones  rising 
sometimes  over  one  degree  (maximum  40'3°C).       For 


a  fortnight  after  the  tuberculin  test  the  temperature 
was  steadier  and  only  slightly  raised  above  normal. 
Finally  the  temperature  was  subnormal  and  showed  very 
irregular  fluctuations,  rising  on  one  occasion  from  34  '9° 
in  the  morning  to  37 '2°  in  the  evening. 
Tuberculin'  Twts. 

( I  'cfore  Experiment).—  July   6,  1904.  Negative.     Dose 
of  tuberculin:    1#0  cc. 

August    1,    1904.      Negative.      Dose    of    tuberculin : 
2-0  cc. 

Tuberculin  Test. 

Fifty-three  days  after  the  beginning  of  the  experiment. 
Positive.     Rise     of     temperature 
tuberculin  :    2*0  cc 


1-  6°C.       Dose'  of 
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The  temperature  ro  e  to  it  s  maximum,  fl'&G.,  three 
hours  after  the  inoculation  of  tuberculin  ;  it  remained 
high  for  three  hours  and  then  began  to  fall ;  at  the 
fifteenth  hour  it  was  normal. 

There  was  marked  general  disturbance  (depression,  loss 
cf  appetite,  and  diarrhoea),  and  considerable  local  pain, 
but  no  swelling  ;  the  inoculation  was  made  on  the  inside 
of  the  thigh   and  the  leg  was  held  stiffly  for  several  days. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Tonsils. — Both  tonsils  were  enlarged  and  showed  on 
the  mucous  surfaces  numerous  irregular  ulcers,  with 
abrupt  undermined  edges  and  yellow  caseous  floor  ;  the 
intervening  mucous  membrane  was  raised  thickened 
and  congested.  On  section  the  body  of  each  tonsil  was 
caseous. 

Tongue. — Many  of  the  lymphoid  follicles  at  the  base 
of  the  tongue  were  enlarged    caseous  and  ulcerated. 

Submaxillary  Glands.— On  the  right  side  one,  the  size 
of  a  pea,  was  caseous  throughout ;  a  second  showed  a 
congested  caseous  focus.  On  the  left  side  there  were 
two  glands ;  one  was  normal,  the  other  contained  a 
caseous  focus. 

Left  submaxillary  salivary  gland  showed  a  caseous 
nodule,  2  millimetres  in  diameter,  surrounded  by  a 
zone  of  congestion. 

Retropharyngeal  Glands. — On  the  left  side  there  was  a 
mass  of  glands,  H  by  1  in.  by  f  in.,  which  on  section  were 
found  to  be  entirely  converted  into  soft  pulpy  caseous 
tissue.  On  the  right  side  there  was  a  similar  but  smaller 
mass. 

Parotid  Lymphatic  Glands. — Normal. 

Cervical  Glands. — On  the  right  side  the  upper  cervical 
gland  was  enlarged  to  the  size  of  a  filbert  and  was  caseous 
throughout  ;  in  the  middle  of  the  neck  two  glands  were 
fused  together  to  form  a  mass  the  size  of  a  broad  bean  ;  on 
section  both  glands  were  caseous  throughout  and  softened. 
In  the  posterior  triangle  behind  the  clavicle  there  were 
two  enlarged  caseous  glands. 

On  the  left  side  the  upper  cervical  gland  was  the  size  of 
a  filbert,  caseous  throughout  and  beginning  to  soften  ;  a 
gland  lower  down  in  the  neck,  on  the  carotid  artery,  was 
enlarged  and  beset  with  caseous  foci ;  the  glands  behind 
the  clavicle  in  the  posterior  triangle  were  normal. 

Abdomen  : 

The  peritoneal  cavity  contained  from  50  to  60  cc. 
of  yellowish-brown  turbid  fluid. 

Peritoneum. — The  parietal  peritoneum  on  the  floor 
and  on  the  left  side  was  profusely  studded  with 
translucent  miliary  tubercles  ;  in  the  neighbourhood 
of  the  spleen  the  tubercles  were  yellow  and  opaque, 
and  were  very  closely  aggregated  together  over  a 
large  area. 

On  the  right  side  of  the  peritoneum,  the  tubercles 
were  sparsely  scattered. 

Omentum. — The  omentum  was  thickened  re- 
tracted and  closely  covered  with  caseating  nodules, 
varying  in  size  from  that  of  a  mustard  seed  to  that 
of  a  wheat  grain  ;  in  several  places,  chiefly  near  the 
spleen,  the  nodules  had  run  together  to  form  small 
irregular  masses. 

Stomach. — On  the  serous  surface  there  were  five 
projecting  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed.  On  the  mucous  surface,  near  the  cardiac 
orifice,  there  was  a  raised  area  2  by  1  cm.,  which 
showed  at  one  end  a  deep  puckered  ulcer  ;  on  section 
the  submucous  tissue  was  thickened  and  caseous. 
Near  this  was  another  elevation  1  cm.  in  diameter, 
with  a  central  ulcer  extending  through  the  mucous 
membrane  and  communicating  with  a  space  in  the 
submucosa,  in  which  there  was  a  small  amount  of 
caseous  debris ;  just  below  the  opening  of  the 
oesophagus  there  was  a  small  ulcer  with  raised  edges. 

*  Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  showed  about  twenty  widely  dis- 
tributed ulcers  ;  the  majority  of  these  were  small 
and  circular,  with  raised  margins  and  slightly 
thickened  caseous  base  (in  some  only  a  few  caseous 
foci  could  be  seen).  In  the  lower  part  of  the  upper 
third  of  the  intestine,  where  the  ulcers  were  most 


*  See  Plate  2. 


numerous,  there  we  c  five  or  six  larger  ulcerated 
areas;  two  of  these  aim >st  completely  encircled  the 
bowel,  the  largest  measuring  3 ' 5  by  I  "2  cm.    They 

each  showed  two  ulcers,  one  large  and  irregular,  on  the 
convexity;  the  other  a  smaller  one  (probably  more 
recent),  situated  nearer  the  attachment  of  the  gut. 
The  large  ulcers  had  very  raised  irregular  margin! 
and  thickened  caseous  base;  they  involved  all  the 
wall  of  the  bowel,  and  were  seen  on  the  peritoneal 
surface  as  slightly  constricting  whitish  yellow  areas, 
studded  with  a  varying  number  of  projecting  caseoui 
tubercles ;  attached  to  the  centres  of  these  ureas 
were  slender  processes  of  connective  tissue. 

The  small  ulcers  showed  no  subperitoneal  tubercles 
and  were  seen  on  the  serous  surface  in  two  or  three 
instances  as  whitish  elevations,  due  to  local  thickening 
of  the  peritoneum. 

Many  of  the  lymphatic  vessels  proceeding  from 
those  parts  of  the  bowel  in  which  were  situated  the 
larger  ulcers  were  thickened  opaque  white  and  in 
some  cases  showed  strings  of  minute  tubercles  along 
their  whole  length  ;  in  other  parts  of  the  mesentery 
the  lymphatic  vessels  appeared  to  be  distended. 

Large  Intestine. — Caecum  :  on  the  serous  surface 
there  were  three  caseous  tubercles  ;  mucous  surface 
normal. 

The  ascending  colon  showed  an  eminence  8  mm. 
across,  in  the  centre  of  which  there  was  a  crateriform 
ulcer  with  caseous  margins  and  base  ;  the  peritoneum 
over  it  was  thickened  ;  in  the  transverse  colon  there 
was  a  small  ulcer  with  raised  margins.  Near  the 
rectum  there  was  a  rounded  elevation  5  mm.  in  dia- 
meter, with  a  small  central  ulcer  and  caseous  interior. 

*  T]  e  Mesenteric  Glands  were  hugely  enlarged  and 
fused  together  into  a  mass  3-|  in.  by  \\  in.  by  1^  in.  ; 
the  peritoneal  surface  had  a  dense  white  appearance 
and  was  studded  with  projecting  caseous  tubercles, 
the  largest  the  size  of  a  wheat  grain.  On  section  the 
glands  were  caseous  throughout  and  irregularly 
softened  ;    the  capsules  were  greatly  thickened. 

At  the  margin  of  the  mass,  between  it  and  the 
colon,  there  were  three  or  four  cedematous  haomor- 
rhagic  glands,  which  contained  small  caseous  nodules. 

Ileo -Colic  Glands. — Three  on  each  side,  were 
enlarged  and  caseous  throughout,  with  one  exception  ; 
this  was  distended  with  blood-stained  fluid  and 
showed  discrete  caseous  foci. 

Colic  Glands. — Two  on  the  first  part  of  the  colon 
were  enlarged  and  caseous  throughout.  On  the 
descending  colon  there  were  two  caseous  glands,  each 
about  1  cm.  in  diameter.  The  rest  of  the  colic 
glands  were  cedematous,  but  with  the  exception  of 
one  or  two  which  showed  caseous  foci  were  otherwise 
normal. 

Cceliac  Glands. — Two  cceliac  glands,  one  the  size  of 
a  large  marble,  the  other  that  of  a  pea,  had  very  thick 
capsules,  and  were  caseous  throughout. 

Lumbar  Glands. — Were  greatly  enlarged  fused 
together   and  extensively  caseated. 

Iliac  Glands. — The  right  iliac  gland  was  the  size  of  a 
French  bean  and  was  caseous  in  more  than  half  its 
extent.     The  left  was  normal. 

Spleen. — Was  enlarged  to  two  or  three  times  the 
normal.  On  the  capsule  there  were  a  few  scattered 
grey  tubercles  ;  the  pulp  contained  numerous 
yellow  caseous  and  softened  nodules,  ranging  in  size 
from  about  0*5  to  1  '5  cm.  in  diameter  ;  several  pro- 
jected prominently  beneath  the  capsule,  one  large  one 
on  the  convex  surface  being  adherent  to  the  parietal 
peritoneum  in  the  centre  of  the  eruption  of  yellow 
tubercles  (previously  described). 

In  the  hilum  of  the  spleen  there  was  a  group  of 
enlarged  glands  ;  one,  the  size  of  a  broad  bean,  was 
caseous  throughout ;  two  others  were  partly  caseous, 
and  two  or  three  showed  caseous  foci. 

Liver. — Showed  on  the  surfxee  and  on  section 
numerous  yellow  caseous  nodules,  1*5  to  8  mm. 
in  diameter  ;  besides  these  there  were  innumerable 
whitish  specks. 

Portal  Gland. — Size  of  a  filbert,  contained  numer- 
ous caseous  and  softened  Datches. 
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K  idncyt-.-  On  the  surface  of  the  right  there  were  nu- 
merous tubercles,  ranging  in  size  from  1  to  2  mm.  in 
diameter ;  the  smaller  ones  were  grey  and  translucent, 
the  larger  ones  opaque  and  caseous  in  the  centre. 
On  section  similar  tubercles  were  seen  in  the  depth ; 
one  slightly  larger  than  the  rest  was  about  3  mm. 
in  diameter. 

The  left  kidney  showed  similar  tubercles. 

Many  of  the  tubercles  were  hsemorrhagic  and 
the  surface  of  the  kidney  was  spotted  with  petchial 
points.     No  tubercles  seen  in  the  medullary  zones. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Lungs. — Slightly  pigmented,  packed  with  hard 
nodules,  ranging  in  size  from  a  small  shot  to  a  very 
large  pea  ;  they  were  evenly  distributed  throughout 
the  substance,  those  on  the  surface  forming  marked 
subpleural  projections.  On  section  they  were  firm 
yellowish  white  and  entirely  caseous,  except  for 
a  narrow  grey  translucent  peripheral  zone. 

Bronchial  Glands. — Were  deeply  pigmented.  Those 
on  the  left  side  appeared  to  be  normal ;  on  the  right 
side  the  praetracheo-bronchial  gland  was  normal, 
two  of  the  intertracheo-bronchial  glands  showed  in  the 
cortices  three  or  four  opaque  white  points. 

A  gland  in  the    inferior    part    of  the    posterior 


mediastinum  was  enlarged  and  beset  with  caseous 
foci. 

Parietal  Pleura.  — That  covering  the  ribs  wras 
normal. 

Diaphragm. — On  the  pleural  surface  on  the  left 
side,  around  the  margins  of  the  tendon,  there  were 
several  hard  tubercles,  surrounded  by  slightly 
developed  tuberculous  vegetations  ;  in  the  centre 
of  the  tendon  there  were  some  transparent  villi ; 
On  the  peritoneal  surface,  chiefly  over  the  muscle, 
there  was  an  eruption  of  minute  almost  trans- 
parent tubercles ;  there  were  besides  scattered 
opaque  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed  ;    these  occurred  chiefly  on  the  left  side. 

Testicles,  Inguinal  Glands,  Axillary  Glands. — Normal. 

Microscopical  Examination.     (Smear  preparations.) 

Peritoneal   Fluid. — One  or  two  short  tubercle  bacilli 
seen. 

Liver. — One  tubercle  bacillus. 

Lung. — One  or  two  tubercle  bacilli. 

Spleen. — No  tubercle  bacilli. 

Kidney. — One    tubercle    bacillus. 

Submaxillary  Gland. — No  tubercle  bacilli. 

A  guinea-pig  inoculated  intraperitoneally  with 
4  c.c.  of  peritoneal  fluid  died  of  general  tuberculosis  in. 
81  days. 


BABOON  40.    (Young.) 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV.     (Fed  at  the  same  time  as  Chimpan  ee  2, 
and  with  an  equivalent  dose  of  culture.) 

Dose — 1"0  milligramme. 

Date — November  1st,  1904. 

Died — December  8th,  1904.     37  days  after  the  experiment  began. 


Clinical  History. 

No  definite  signs  of  illness  were  observed  during  the 
experiment. 

There  is  no  way  of  accounting  for  the  early  death  of 
the  animal  except  that  it  died  of  cold,  which  at  that 
time  was  exceptionally  severe. 

Tuberculin  test  before  experiment.     Negative. 

Temperature. 

During  the  first  fortnfght  the  temperature  was  ntrnial 
or  sub-normal  (maximim  38*3°C);  on  the  fourteenth  day 
it  rose  sharply  to  39*6°C.  but  quickly  fell,  and  during  the 
rest  of  the  experiment  fluctuated  between  37T°C.  and 
39-2°C. 

7  POST-MORTEM    EXAMINATION. 

Condition. — Fair. 
Tonsils. — Left  tonsil  normal. 

Right  tonsil  seemed  a  little  enlarged  and  hardened, 
but  showed  no  visible  foci.     (Tubercle  bacilli  found.) 

Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands. — One  right  submaxillary  gland 
was  enlarged  to  the  size  of  a  small  olive  ;  on  section 
it  showed  more  than  three-quarters  of  the  substance 
caseous  and  softened. 

On  the  left  side  there  was  a  group  of  six  glands,  ranging 
in  size  from  a  split  pea  to  that  of  a  kidney  bean  ;  the 
largest  was  partly  caseous  ;  the  rest  showed  caseous 
and  softened  foci  in  the  cortices. 

Pharyngeal  Glands. — Extending  from  the  base  of  the 
skull  on  the  left  side  to  the  level  of  the  upper  border  of 
the  thyroid  there  was  a  chain  of  four  small  glands  ;  the 
largest  contained  in  the  centre  a  caseo-purulcnt  mass 
replacing  half  the  substance  ;  two  others  were  beset 
with  soft  caseous  foci,  the  largest  2  mm.  across  ;  the 
fourth  was  normal. 

On  the  right  side,  behind  the  tonsil,  there  were  two  fused 
glands,  each  the  size  of  a  swallow's  egg  ;  on  Bection  they 


showed  softened   caseous  areas,   which   almost  entirely- 
replaced  the  gland  substance. 

Cervical  Glands. — Left  mid-cervical  gland  was  slightly 
enlarged  and  showed  in  the  cortex  minute  congested 
caseous  foci. 

Deep  cervical  glands  normal. 

On  the  posterior  surface  of  the  trachea  on  the  right 
side,  just  below  the  thyroid  cartilage,  there  was  an  enlarged 
gland  beset  with  softened  caseous  foci. 

Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Stomach. — Normal   on   both   surfaces. 

Intestines. — The  mucous  membrane  of  the  lower 
third  of  the  small  intestine  showed  ten  minute  ulcers 
with  congested  edges  ;  these  were  felt  between  the 
finger  and  the  thumb  as  slight  thickenings  and 
on  section  were  just  perceptibly  caseous  at  the  bases. 
The  majority  of  the  ulcers  were  situated  in 
Peyer's  patches,  some  of  which  showed  three 
or  four.  There  were  no  subperitoneal  tubercles, 
but  on  the  peritoneum  opposite  one  there  was  a 
fringe  of  fibrin. 

Pyloric  Gland  — Normal. 

Mesenteric  Glands  — Five  or  six  of  the  mesenteric 
glands  in  the  lower  part  of  the  mesentery  were 
slightly  enlarged  and  hardened.  On  section  they 
showed  in  the  cortices  softened  caseous  foci,  some 
of  which  were  purulent.  The  glands  in  the  upper 
part  of  the  mesentery  were  normal. 

Ilco-Colic  Glands. — One  on  each  side  was  slightly 
enlarged  ;  each  contained  scattered  softened  caseous 
foci. 

Colic  Glands. — Normal  in  size  and  appearance. 

Spleen. — Not  enlarged  ;    no  tubercles  visible. 

Liver. — Pale  in  colour,  otherwise  normal. 
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Portal  Gland,  Kidneys,  Suprarenal  Bodies,  Coeliac 
Glands,    Lumbar    Glands,     Iliac    Glands,     Inguinal 
Glands,  Axillary  Glands. — Normal. 
Thorax. 

Pleura,  Pericardium. — Normal. 

Heart. — Muscle  and  valves  normal. 

Lungs. — The  left  lower  lobe  showed  a  purple  patch 
of  congestion  (hypostatic  ?) ;  all  the  lobes  were 
crepitant  throughout  and  free  from  macroscopic 
tubercles. 

Bronchial  Glands. — Deeply  pigmented  ;  otherwise 
normal. 


Diaphragm. — Normal. 

Microscopical  Examinat ion. 
Right  Pharyngeal  Gland. — Three  tubercle  bacilli. 
Mesenteric  Gland. — Tubercle  bacilli  found. 

Intestine.  (Two  ulcers.)  Tubercle  bacilli  fairly 
numerous  in  both. 

Right  Tonsil. — A  few  tubercle  bacilli. 

Guinea-pig  1377,  inoculate!  intraperitoneally  with  an 
emulsion  made  from  the  spleen,  died  of  tuberculosis  in 
27  days. 


BABOON  50-     (Adult  Male.) 

Fed  on  December  14th,  1904,  with  culture  derived  from  the  original  material  of  Virus  B.  IV. 
20  days  old,  10th  generation. 

Dose — 1*0  milligramme. 

Date— December  14th,  1904. 

Killed— March  1st,  1905.     77  days  after. 


The  culture  was 


Clinical  History. 

The  baboon  showed  no  signs  of  ill-health  during  the 
experiment. 

Tuberculin  Tests. 

December  12th,  1904.  Before  experiment.  Negative. 
Dose  of  tuberculin  20  cc. 

February  3rd,  1905.  After  two  temperatures  had  been 
taken,  at  the  third  and  sixth  hours  respectively,  the 
baboon  slipped  his  collar  and  it  was  found  impossible  to 
secure  him  for  further  records.  The  two  temperatures 
taken  showed  no  rise  and  there  was  no  constitutional 
disturbance  during  the  twenty-four  hours  following  the 
inoculation. 

POST-MORTEM   EXAMINATION. 

Body. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum. — The  omentum  contained  very  numerous 
larvae  of  a  linguatulid ;  they  were  most  numerous 
near  the  free  margin.  Similar  parasites  were  seen 
under  the  parietal  peritoneum  (few),  under  the  peri- 
toneum covering  the  diaphragm,  in  the  wall  of  the 
small  intestine,  in  the  mesentery,  mesocolon  and 
in  the  liver.  All  the  mesenteric  glands  contained 
the     parasite,     the     gland     tissue    in     some     being 


almost  entirely  replaced  by  them.  There  were  about 
eight  in  the  lungs,  the  majority  being  subpleural. 
The  parasites  were  not  definitely  encapsulated  ; 
they  appeared  to  lie  in  dilated  lymphatic  vessels. 
The  liver  spleen  and  kidneys  were  free  from  any  sign 
of  tuberculosis,  also  the  intestines  and  mesenteric 
glands. 

Portal  Glands,  Lumbar  Glands,  Iliac  Glandi. — 
Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  middle  lobe  was  adherent  to  the 
chest  wall  and  was  enlarged  and  completely  con- 
solidated. On  section,  half  the  lobe  (that  nearest 
the  root)  was  caseous  ;  the  rest  was  dark  red  and  beset 
with  miliary  tubercles,  some  of  which  were  opaque. 

Other  lobes  of  the  lung  were  normal. 

Thoracic  Glands. — The  right  praetracheo-bronchial 
gland  was  enlarged  caseous  and  softened  in  more 
than   half  its  extent. 

An  in tertracheo -bronchial  gland  was  slightly  enlarged, 
and  contained  a  soft  caseous  mass  and  several  caseous 
foci. 

Left  bronchial  glands  normal. 

Microscopical  Examination. 
Bronchial  Gland  (two  smears). — A  few  tubercle  bacilli. 


BABOON  52.     (Young.) 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV.     The  culture  used  was  the  18th  generation, 
20  days  old. 

Dose — 1*0  milligramme. 

Date— December  14th,  1904. 

Died— February  26th,  1905.     74  days  after. 


Clinical  History. 

i  There  was  no  alteration  in  the  general  condition  until 
about  the  end  of  January,  when  she  was  noticed  to  be 
weaker  and  to  be  losing  appetite.  The  weakness  gradu- 
ally became  more  pronounced  and  there  was  appreciable 
loss  of  flesh  ;  in  the  last  few  days  there  was  some  diarrhoea. 
She  was  found  dead  on  February  26th,  74  days  after 
being  fed. 

Tuberculin  Test. 

February   3rd,    1905,    51    days   after   the   experiment 
began.     Negative. 

Weight. 

During  the  first  six  weel  s    litre  was  a  steady  gain  in 


weight;    then  the  animal  began  to   lose   weight,  slo.vly 
at  first,  then  rapidly. 


December  20th,  1904   - 

January  10th,  1905      - 

January  24th,  1905 

February  7th,  1905       - 

February  21st,  1905     - 

February  26th,  1905     - 

Gain  in  weight  from  December 
20th,   1904  to  January  24th, 

1905 

Loss  in   weight   from  January 
24th  to  February  26th   - 


lbs. 

ozs 

8 

4 

8 

15 

9 

4 

9 

0 

8 

4 

7 

0 
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Temperature. 

The  temperature  during  the  experiment  never  rose 
higher  than  39-63C. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Tonsils. — In  the  position  of  the  right  tonsil,  involving 
tonsil  and  neighbouring  mucous  membrane,  there  was  a 
narrow  deep  ulcer,  the  sides  of  which  were  necrotic  and 
covered  with  yellow  discharge  ;  the  mucous  membrane 
around  the  ulcer  was  congested. 

On  the  left  side  there  was  a  similar,  but  smaller  ulcer. 

Tongue. — The  mucous  membrane  at  the  base  of  the 
tongue,  near  these  ulcers,  had  a  yellowish  appearance 
and  showed  several  little  ulcers.  On  section  the  sub- 
mucous tissue  was  seen  to  be  caseating. 

Palate. — On  the  buccal  surface  of  the  soft  palate,  a 
little  to  the  left  of  the  mid  line,  there  was  a  funnel-shaped 
depression  at  the  apex  of  which  the  mucous  membrane 
was  ulcerated  ;  on  section  the  submucosa  was  seen  to  be 
in  a  state  of  caseation. 

The  mucous  membrane  on  the  posterior  wall  of  the 
pharynx  and  around  the  epiglottis  showed  numerous 
minute  yellow  foci  (tubercle  bacilli  found). 

Submaxillary   Glands. — Normal. 

Pharyngeal  Glands. — On  each  side,  behind  the  tonsils, 
there  was  a  fused  mass  of  glands  measuring  about  one  and 
a  half  inches  in  length  and  two  thirds  of  an  inch  in 
greatest  diameter,  which  on  section  were  seen  to  be  caseous 
throughout  and  entirely  softened. 

Sublingual  Glands. — The  sublingual  gland  on  the  right 
side,  the  size  of  a  pea,  was  practically  caseous  throughout ; 
that  on  the  left  side  was  slightly  enlarged  and  contained 
caseating  tubercles. 

Along  the  left  carotid  artery  there  was  a  chain  of  ten 
glands,  ranging  in  size  from  a  wheat  grain  to  that  of  a 
sparrow's  egg  ;  on  section  they  were  found  to  be  filled 
with  soft  yellowish  white  caseo-pus. 

Just  above  the  clavicle,  in  the  left  posterior  triangle, 
there  was  a  pea-sized  caseous  and  softened  gland. 

One  of  the  left  axillary  glands  contained  a  soft  caseous 
nodule  2  mm.  in  diameter. 

Along  the  right  carotid  artery  there  was  a  chain  of 
glands  similar  to  that  on  the  left  side. 

In  the  right  posterior  triangle  there  was  a  series  of 
small  congested  glands  which  did  not  show  caseous  foci. 

Right  axillary  glands  normal. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  turbid  serous  fluid. 

Omentum. — Showed  a  few  minute  transparent  foci 
which  were  probably  early  tubercles. 

Stomach. — Normal. 

Small  Intestine. — Showed  about  twenty-four  small 
ulcers  and  twelve  large  ulcerated  areas,  the  largest 
ai  which  measured  2  by  1  cm. 

The  latter  were  raised  above  the  surface,  the  mucous 
membrane  covering  them  being  hacmorrhagic  and 
llcerated  in  patches.  On  section  the  submucosa 
and  the  muscular  coats  were  entirely  caseous  (2  mm.  in 
thickness);  the  serous  surfaces  showed  a  well  marked 
tuberculous  lymphangitis,  the  thickened  lymphatic 
vessels  in  some  of  the  cases  extending  all  around  the 
-rut  and  into  the  mesentery  as  far  as  the  mesenteric 
3»ands. 

The  small  ulcers  had  raised  margins  and  caseous 
oases,  involving  all  the  coats  of  the  bowel  except 
the  peritoneal.  __, 


Several  of  the  Peyer's  patches  contained  caseous 
tubercles  only  (one  seven  or  eight),  most  of  which 
Mere  ulcerated. 

Large    Intestine. — The    caecum   showed    two   small 
ulcers  with  raised  congested  margins  and  yellow  floors. 
The  colon  showed  one  similar  ulcer. 

Tie  Mesenteric  Glands  wer3  greatly  enlarged  and 
fused  together  to  form  a  yellow  lobulated  mass. 
On  section  the  glands  were  seen  to  be  practically 
caseous  throughout  and  partially  softened. 

Tie  Ileo-Colic  Glands  on  each  side  were  enlarged 
and  almost  entirely  caseous  and  softened. 

Colic  Glands. — One  colic  gland  was  enlarged  to  the 
size  of  a  pea  and  was  caseous  throughout  and  softened. 

The  Lumbar  Glands  on  each  side  were  greatly  enlarged 
and  similarly  affected. 

Tl  e  Spleen  was  slightly  enlarged.  On  section  the 
pulp  was  packed  with  small  yellow  tubercles ;  it 
contained  also  a  few  yellow  caseous  nodules,  2  to  5 
mm.  in  diameter,  several  of  which  projected  on  the 
surface.  The  small  tubercles  were  seen  through  the 
capsule  as  yellow  spots  surrounded  by  a  congested 
zone. 

The  glands  in  the  hilum  of  the  spleen  appeared 
normal. 

The  Liver  was  closely  beset  with  opaque  greyish - 
white  tubercles  the  size  of  rape  seeds. 

The  Portal  Gland  was  swollen  and  cedematous,  but 
there  were  no  foci  of  caseation. 

Caliac  Glands. — A  coeliac  gland  was  enlarged  and 
showed  numerous  foci  of  caseation. 

T1  e  Kidneys  were  pale;  the  right  showed  in  the 
depth  of  the  cortex  two  small  yellow  tubercles. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart. — The  cavities  of  the  heart  contained  ante- 
mortem  clot. 

Heart  muscle  and  valves  normal. 

Pleura. — The  parietal  pleura  was  free  from  tubercles. 

Lungs. — The  left  lung  was  adherent  on  its  dorsal 
surface  to  the  ribs  by  fairly  firm  fibrous  adhesions  : 
there  were  a  few  slender  strands  between  the  right 
lung  and  the  wall  of  the  thorax.  The  left  upper 
lobes  were  firmly  adherent  to  the  lower,  and  the 
lower  lobe  was  adherent  to  the  diaphragm. 

Both  lungs  contained  numerous  caseous  tubercles 
the  size  of  a  No.  4  shot  :  there  were  also  eight  larger 
caseous  nodules  (three  in  the  left  and  five  in  the 
right),  ranging  in  size  from  5  to  10  mm.  in  diameter ; 
there  were  no  patches  of  consolidation. 

The  Bronchial  Glands  were  greatly  enlarged  caseous 
and  softened. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
(near  the  diaphragm)  and  the  ventral  mediastinal 
glands  (behind  the  upper  part  of  the  sterum)  were 
also  caseous  throughout  and  softened. 

Brain  and  Membranes,    Uterus,  Ovaries,  etc.,  Inguinal 
G'ands. — Normal. 

MICROSCOPICAL  EXAMINATION. 

Small  Intestine  (Tubercle  in  Peyer's  patch)  *\  -^ 

Pharynx,  I    ,    ,       , 

n-  t,    ir-i  r   tubercle 

Right   Kidney,  f      ^^ 

Spleen.  J  ' 
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BAB  DON  14.    (Young  East  African.) 

Fed  with  Culture  obtained  from  Guinea-pig  14,  Virus  B.  I.   Table   1  A. 
19  days  old. 

Dose — 5  milligrammes. 

Date— June  8th,  1904. 

Died— July  6th,  1904.     28  days  after. 


The  culture  was  the  29th  generation, 


Clinical  History. 

The  baboon  was  found  on  the  morning  preceding  his 
death  cold  and  collapsed  outside  the  cage,  from  which  he 
had  escaped  during  the  night.  The  cause  of  the  collapsed 
condition  was  not  ascertained  ;  there  was  no  sign  of  an 
injury  and  on  the  previous  day  the  animal  had  appeared  to 
be  quite  well. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Two  of  the  lymphoid  follicles  at  the  base  of  the  tongue, 
on  the  left  side,  contained  dry  whitish  secretion,  which  did 
not  easily  shell  out  (a  smear  made  from  one  of  the  col- 
lections showed  no  tubercle  bacilli). 

Tongue,  Tonsils. — Normal. 

Submaxillary  Glands. — One  left  submaxillary  gland  was 
slightly  enlarged  and  showed  under  the  capsule  in  the 
substance  a  number  of  little  yellowish  white  foci  ;  on 
section  these  foci  exuded  whitish  translucent  pus. 

The  right  submaxillary  glands  were  normal. 

Pharyngeal  Glands. — The  right  retropharyngeal  glands 
contained  a  softened  focus  similar  to  those  in  the  sub- 
maxillary gland. 

The  left  pharyngeal  gland  was  normal. 

Superficial  and  Deep  Cervical  Glands. — Normal. 

Abdomen  : 

Parietal  Peritoneum,  Pleural  Surface  of  Diaphragm. 
— Normal. 

Omentum. — Sparsely  scattered  over  the  surface  of 
the  great  omentum  were  minute  transparent  tubercles, 
smaller  than  grains  of  sand. 

Stomach. — Was  contracted  across  its  middle  (hour- 
glass). 

Mucous  membrane  normal. 

Small  Intestines. — About  fifteen  inches  from  the 
pylorus  there  was  beneath  the  mucous  membrane  a 
yellowish  softened  focus,  the  size  of  a  pin's  head. 
(Tubercle  bacilli  found.) 

A  few  inches  lower  down  an  opaque  whitish  spot 
was  seen,  with  a  minute  dark  central  point  (enlarged 
solitary  follicle  ?)  ;  a  smear  preparation  was  made 
and  numerous  tubercle  bacilli  were  seen. 

A  Peyer's  patch  two  feet  from  the  ileo-caecal  valve 
showed  a  soft  yellow  focus  beneath  the  mucous 
membrane  (numerous  tubercle  bacilli). 

Two  inches  further  on  another  Peyer's  patch 
contained  a  nodule  2*5  mm.  in  diameter,  caseous 
and  softened  in  the  centre  ;  it  projected  above  the 
surface  of  the  patch,  and  could  be  felt  between  the 
finger  and  the  thumb  ;  the  mucous  membrane  over 
the  central  part  was  ulcerated. 

In  the  substance  of  a  patch  six  inches  from  the 
valve  there  was  a  greyish  white  focus,  which  did  not 
shell  out. 

Large  Intestine. — At  frequent  intervals  along  the 
whole  length  of  the  large  intestine  there  were  numerous 
dark  submucous  nodules,  the  size  of  small  peas  ; 
these  on  section  were  seen  to  be  cysts  filled  with 
reddish  grumous  material ;  in  each  cyst  there  was 
a  short  slender  worm  ;  no  ulceration  of  the  mucous 
membrane. 

(Similar  parasitic  cysts  have  not  been  seen  in  South 
African  baboons.) 

Glands  along  great  curvature  of  stomach  normal. 

Mesenteric  Glands. — Were  not  obviously  enlarged. 
All  those  in  the  upper  part  of  the  mesentery  (about 
six  in  number),  showed  beneath  the  capsule  discrete 
whitish  or  yellowish  white  foci,  ranging  in  size  from  0-5 


to  2  mm.  in  diameter  ;  on  section  tne  foci  contained 
soft  whitish  pus. 

All  the  glands  in  the  lower  part  of  the  mesentery 
appeared  normal. 

Ileo-Colic  Glands. — Normal. 

Meso-Colic  Glands. — One  meso-colic  gland  felt 
firmer  and  tenser  than  normal,  but  on  section  showed 
no  naked  eye  evidence  of  tuberculosis. 

Other  meso-colic  glands  were  normal  in  size  and 
appearance. 

Spleen. — Not  enlarged.  Normal  on  the  surface  ; 
showed  in  the  pulp  scattered  spherical  yellowish 
bodies,  the  size  of  the  head  of  a  pin  (early  tuberculosis 
of  Malpighian  bodies). 

Portal  Glands,  Cotliac  Glands,  Pancreatic  Glands, 
Splenic  Glands,  Lumbar  Glands,  Iliac  Glands,  Liver. 
— Normal. 

Kidneys. — Pale  ;  capsules  stripped  readily  ;  no 
visible  tubercles. 

Suprarenal  Bodies. — Normal. 

Thorax : 

Heart. — Musc'e  and  valves  normal. 

Lungs. — Pigmented  ;  crepitant  throughout ;  beneath 
the  pleurae  were  numerous  hsemonhagic  foci. 

In  the  right  lower  lobe,  near  the  surface,  there 
were  three  firm  grey  translucent  tubercles,  the  size 
of  pins'  head,  slightly  opaque  in  the  centre ;  in  the 
depth  of  the  lobe  there  was'a  yellow  tubercle,  twice 
the  size  of  the  above,  softened  in  the  centre  (tubercle 
bacilli). 

The  rest  of  the  lung  was  normal. 

Bronchial  Glands. — Not  enlarged.  Deeply  pig- 
mented. 

An  intertracheo  bronchial  gland  on  the  right  side 
showed  three  yellowish  white  pin-point  foci. 

A  gland  anterior  to  the  bifurcation  of  the  trachea 
showed  a  suspicious  opaque  grey  white  point. 

Other  bronchial  glands  were  normal. 

Parietal  Pleura. — Normal. 

Brain    and    Membranes,     Inguinal     Glands,     Axillary 
Glands. — Normal. 


Microscopical  Examination  {Smear  Preparations). 

Mesenteric  Gland.  \  TT  ,    .       .    .      .... 

r  J-  Very  numerous  tubercle  bacilli. 

Bronchial   Gland. — Twelve    tubercle    bacilli. 
Pharyngeal    Follicle.      \ 

Omental    Tubercle  INo  tubercIe  bacilIi- 

Submaxillary  Gland.      J 

Focus  in  Peyer's  Patch. — Numerous  tubercle  bacilli. 

Fluid  from  Fifth    Ventricle.— No   tubercle   bacilli. 

Guinea-Pigs  Inoculated. 

No.  1090,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  mesenteric  glands,  died  in  18  daj-s  of  acute 
tuberculosis. 

No.  1091,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  spleen,  died  in  a  few  days  of  an  acute 
infection. 

No.  1092,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  liver,  died  in  76  days  of  general  tuber- 
culosis. 

No.  1093,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  kidney  and  killed  76  days  later,  showed 
general  tuberculosis. 
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BABOON  16.    (Adult,  East  African) 

Fed  with  Culture  obtained  from  Guinea-pig  14— Virus  B.  I.  Table  1  A.    The  culture  used  was  the  20th  genera- 
tion, 19  days  old. 

Dose — 5  milligrammes. 

Bate— June  8th,  1904. 

Xilled— July  7th,  1904.     29  days  after. 


Clinical   History. 
The  baboon  showed  no  sign  of  illness  during  the  experi- 


ment. 


Tuberculin  Test. 


July  6,  1904. — 28  days  after  feeding.  Positive,  rise 
of  temperature,  1-5°  C.     Dose  of  tuberculin,  1-0  cc. 

POST-MORTEM  EXAMINATION. 

Condition.  — Poor. 

Tonsils. — Congested  ;    no  tubercle. 

Left  Pharyngeal  Gland. — Contained  two  small  softened 
nodules. 

Right  Pharyngeal,  Submaxillary,  Cervical,  Stomach, 
Stnall  Intestines. — Normal. 

Large  'Intestine. — Showed  a  number  of  dark  coloured 
thin-walled  cysts  beneath  the  mucous  membrane.  On 
section  each  cyst  contained  reddish  brown,  or  black, 
grumous  material,  embedded  in  which  was  a  short  slendei 
worm. 

Mesenteric  Glands. — Were  not  obviously  enlarged 
The  terminal  one  showed  through  the  capsule  a  whitish 
speck  (inoculated  into  a  Guinea-pig) ;  otherwise  these 
glands  were  normal. 

Ileo-Colic  Glands,  Coeliac  Glands,  Lumbar  Glands, 
Iliac    Glands. — Normal. 

There  was  a  slight  excess  of  fluid  in  the  peritoneal 
cavity. 

Omentum. — Showed  scattered  pearly  translucent  tuber- 
cles (three  to  four  dozen),  the  size  of  a  small  shot,  one 
or  two  of  which  were  slightly  opaque  in  the  centre. 

Spleen. — Was  normal  in  size  j  on  section  the  Malpighian 
corpuscles  were  very  conspicuous  and  apparently  enlarged  ; 
no  tubercles  seen. 

Liver. — Showed  in  the  substance  beneath  the  capsule 
three  spherical  yellow  nodules,  one  2  to  5  mm.  in  diameter, 
the  others  about  1*5  mm.  ;  one  of  the  latter  was  hard 
and  chalky,  the  others  softened  in  the  centre.  In  addition, 
beneath  the  capsule,  and  scattered  sparsely  throughout 
the  substance,  were  minute  greyish  white  and  yellowish 
white  points. 

Portal  Glands,  Splenic  Glands,  Pancreatic  Glands. — 
Normal. 

Kidneys. — In  the  cortex  of  the  right  kidney,  immediately 
beneath  the  capsule,  there  was  a  spherical  nodule  2  mm. 
in  diameter,  yellow  and  softened  in  the  centre  ;  there 
was  also  a  small  grey  tubercle.  In  the  deeper  part  of 
the  cortex  a  larger  nodule,  4  mm.  in  diameter,  was  seen  ; 
this  was  yellow  and  softened  in  the  centre,  grey  and 
translucent    at    the    periphery. 

In  the  cortex  of  the  left  kidney  there  was  a  firm  grey 
nodule  2  mm.  in  diameter,  which  had  not  begun  to  caseate. 

Suprarenal  Bodies. — Normal. 
Thorax : 

Heart. — Muscle  and  valves  normal. 
Lungs. — The    apex    of   the   left    upper    lobe   was 
adherent  to  the    chest  wall ;    the  other  lobes  were 
free  from  adhesions. 

At  the  apex  of  the  left  upper  lobe  there  was    a 
solid   nodule,  3  by  2i  by  1J  cm.  ;    this   on  section 


showed  greyish  and  greyish  red  translucent  tissue, 
surrounding  opaque  yellow  cheesy  nodules,  one  of 
which  had  broken  down  to  form  a  cavity  filled  with 
thin  yellowish  white  pus;  pleura  covering  nodule 
thickened  and  fibroid.  The  lower  part  of  this  lobe 
was  dark  red  in  colour  and  completely  hepatised. 
On  section  it  was  seen  to  be  closely  beset  with  miliary 
caseating  tubercles;  a  similar,  but  smaller,  hepatised 
patch  was  situated  near  the  sternal  margin. 

The  left  lower  lobe  showed  a  few  hard  trans- 
lucent tubercles,  usually  about  the  size  of  a  shot,  and 
mostly  just  beneath  the  pleura. 

Similar  shotty  tubercles  were  seen  in  both  the 
upper  and  lower  lobes  on  the  right  side.  Many  of 
these  small  tubercles  were  slightly  opaque  in  the 
centre. 

In  the  depth  of  the  right  middle  lobe  there  was 
a  pin-head  sized  caseating  nodule. 

Thoracic  Glands. — In  front  of  the  left  bronchus 
and  lower  part  of  the  trachea  there  was  a  large 
fluctuating  gland,  1£  in.  by  1  in.  by  1  in.  On  section 
the  capsule  was  thickened  and  enclosed  yellowish 
white  pus. 

Otl  er  bronchial  glands  and  the  mediastinal  glands 
appeared  normal. 

Pie  ra. — On  the  pleura  covering  the  muscle  of  the 
diapfc  agm,  there  were  several  clusters  of  firm  trans- 
lucen  i  nodules,  ranging  from  1  to  3  mm.  in  diameter  ; 
they  occurred  chiefly  on  the  left  side  and  many 
were   surrounded  by  connective  tissue  outgrowths. 

Brain  and  Meninges,  Uterus,  etc. — Normal. 

At  the  seat  of  inoculation  of  tuberculin,  in  the  left 
thigh,  the  subcutaneous  tissues  were  congested  and 
slightly  cedematous. 

The  inguinal  glands  on  the  same  side  were  enlarged 
and  cedematous. 

Microscopical  Examination. 
Smears  from  : 

Right  Kidney 
Omental  Nodules  - 
Mesenteric  Gland  Emulsion 
Lung  - 

Bronchial  Gland. — Moderately  numerous  tubercle 
bacilli. 

Peritoneal  Fluid 
Pharyngeal  Gland     - 


.  No  tubercle  bacilli. 


No  tubercle  bacilli. 


Guinea-Pigs  Inoculated. 

No.  1094  inoculated  intraperitoneally  with  an  emulsion 
of  the  right  inguinal  glands  was  killed  and  found  to  be 
healthy. 

No.  1095,  inoculated  intraperitoneally  with  an  emulsion 
of  the  mesenteric  glands  and  killed  in  77  days,  showed 
general  tuberculosis. 

No.  1090,  inoculated  intraperitoneally  with  an  emulsion 
from  the  left  lung  (hepatised  portion),  died  of  general 
tuberculosis  in  54  days. 

No.  1097,  inoculated  intraperitoneally  with  an  emulsion 
of  spleen  and  killed  in  77  days,  showed  general  tubercu- 
losis. 

No.  1098,  inoculated  intraperitoneally  with  an  emulsion 
from  the  kidney  and  killed  in  77  days,  showed  general 
tuberculosis. 


G73 


CALF  50- 

Fed  with  Tuberculous  Milk  from  May  18th,  1902,  to  June  28th,  1902. 

Duration  of  Feeding1— 41  days. 

Age  at  beginning  of  Experiment — 3|  weeks. 

Killed — October  16th,  1902.     151  days  after  the  experiment  began. 


Clinical   History. 

The  calf  was  suckled  by  its  mother,  Cow  500,  from 
May  18tb,  1902,  to  June  18th,  1902,  and  by  its  foster-mother, 
Cow  18,  from  June  19th  to  June  25th,  1902  ;  both  cows  had 
been  inoculated  in  two  quarters  of  the  udder  with  tissue 
emulsions,  in  one  case  made  from  the  original  material 
of  Virus  B.  I.,  and  in  the  other  from  the  organs  of  guinea- 
pigs  inoculated  with  the  original  material  of  Virus  B.  II. 

Towards  the  end  of  July  it  was  noticed  that  the  calf 
was  getting  thinner.  In  the  second  week  of  August  it 
began  to  breathe  with  some  difficulty,  inspiration  being 
accompanied  by  a  snoring  noise ;  the  difficulty  was 
probably  due  to  enlarged  retro-pharyngeal  glands.  The 
calf  graduaTy  became  thinner  and  weaker,  and  towards 
the  end  of  the  experiment  had  several  attacks  of  diarrhoea. 

Tuberculin   Tests. 

June  24th,  1902.  37  days  after  the  experiment  began. 
Positive.     Rise  of  temperature  1 3CC. 

August  12fb,  1902.  86  da}^s  after  the  experiment  began. 
Positive.     Rise  of  temperature  2'3CC. 

POST-MORTEM     EXAMINATION. 

Despite  the  emaciated  appearance  of  the  animal,  the 
body  contained  a  considerable  quantity  of  fat. 

Very  extensive  disease  of  the  alimentary  >*anal  was 
found.  On  the  dorsum  of  the  tongue  at  the  junction  of 
the  middle  and  posteror  thirds  near  the  middle  \me  was  a 
sessile  mass  as  large  as  a  big  pea.  This  wan  possibly 
a  normal  structure  hypertrophied  ;  it  contained  ctalcareous 
points. 

The  lining  mucoi:s  membrane  of  the  tonsillar  pits  was 
thickened  and  contained  numerous  little  caseating  foci. 

The  posterior  part  of  the  nasal  septum  was  thickened 
with  tuberculous  deposit. 

Retropharyngeal  Glands. — Behind  the  upper  part  of  the 
pharynx  was  a  large  mass  of  caseo-ealcareous  glands, 
yellow  and  gritty  on  section,  and  of  various  sizes  up  to  a 
pigeon  s  egg. 

Several  caseous  glands  were  found  along  the  oesophagus. 
Abdomen : 

The  (Esophagus  and  Stomach  were  free  from 
ulceration. 

The  Small  Intestine  r  n  the  other  hand  was  rid- 
dled with  ulcers:  ihese  were  in  many  places  irregular 
in  shape  and  more  or  le  s  continuous  for  several  inches 
along  the  convex  side.  At  other  parts  the  mucous 
membrane  contained  nodules  of  caseous  matter  and 
was  riddled  with  ulcers.  These  were  in  many  places 
irregular  in  shape  and  more  or  less  continuous  for 
several  inches  along  the  convex  side.  At  other  parts 
the  mucous  membrane  contained  nodules  of  caseous 
matter  which  here  and  there  had  just  broken  through 
the  mucous  membrane,  th  s  making  little  round 
ulcers ;  these  were  in  places  thickly  aggregated  together, 
while  at  other  parts  they  were  more  isolated.     The 


edges  of  the  ulcers  (large  and  small)  were  thickened, 
sometimes    undermined,  and    contained    nodules    of 
yellowish    caseous    matter.      The    ulcer      wire    i 
numerous  in  the  upper  pirt  of  the  small  intestim 
and  became  less  frequent   towards    the    lower    end. 
while  they  were  rare  and  small  in  the  large  intestine. 
Rarely  on  the  peritoneal  surface  of  the  older  nl 
were  little  pedunculated  or  sessile  tubercles. 

The    Mesenteric     Glands     were     greatly    enlai 
along  the  whole  length  of  the  intestines,  being  most  I  v 
about  as  large  as  pigeons'  eggs,  though  many  were 
much     longer,  extending     continuously     for    several 
inches.     They  were  hard  yellow  and  gritty  on  section. 

The  Spleen  was  not  enlarged,  but  contained 
a  few,  perhaps  8  or  12,  small  spherical  white  nodules 
as  large  as  small  peas. 

The  Liver  was  spotted  regularly  with  whitish 
spherical  nodules,  the  largest  about  1  cm.,  each  of  which 
on  section  was  caseous,  gritty  in  the  centre  and 
surrounded  by  a  zone  of  fibrous  tissue.  The  nodules 
were  remarkably  distinct  from  the  liver  substance  ; 
some  stood  up  prominently  from  the  surface,  while 
others  were  embedded  in  the  liver  substance.  The 
liver  substance  itself  was  quite  normal  in  appearance. 

The  Portal  Glands  were  enlarged  and  showed 
caseous  and  slightly  gritty  nodules  in  the  cortex. 

Kidneys  and  Suprarenal  bodies. — Normal. 

Thorax : 

Heart  and  Pericardium. — Normal. 

Pleura. — Normal ;  there  was  no  excess  of  fluid  in 
the  pleural  cavities. 

The  Lungs  contained  a  few  (perhaps  two  dozen 
in  all)  pea-sized  spherical  caseous  nodules  slightly 
giitty  in  the  centre. 

The  Bronchial  and  Mediastinal  Glands  were 
enlarged  and  showed  patches  of  caseation  in  the 
cortex,  slightly  gritty  from  calcification. 

Other    Lymphatic    Glands. — Were    normal. 

Uterus,    Ovaries    and   Pancreas. — Normal. 

Microscopical  Examination     (Sm?ar  Preparations). 

Margin  of  an  Intestinal  Ulcer.  --Tuberc"  e  bacilli  not  found. 

Liver. — Tubercb  lacilli  found. 

Spleen. — Tubercle  bacilli  found. 

A  Paraffin  Section  of  the  pharyngeal  portion  of  the 
thickened  nasal  septum  showed  a  few  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

Two  inoculated  with  an  emulsion  made  from  the  spleen 
and  two  with  an  emulsion  made  from  the  liver  died  of 
general  tuberculosis. 


BULL  22. 

Fed  with  Tuberculous  Milk  from  Cow  4  (the  mother  of  the  calf)  from  May  18th,  1902,  to  June  20th,  1902. 

The  calf  sucked  its  mother  from  the  day  following  her  inoculation  in  the  udder  until  her  death,  a  period  of  34  days 
and  was  afterwards  fed  on  ordinary  food  ;   the  calf  was  12  weeks  old  when  the  experiment  began. 

Killed— May  16th,  1903.     363  days  after  the  experiment  began. 


Clinical  History. 
During  the  time  that  the  calf  was  taking  tuberculous 
milk  the  general  health  of  the  animal  did  not  appear  to 
be  very  good,  although  there  were  no  definite  signs  of 
illness.  The  temperature  was  first  taken  26  days  after 
the  experiment  began  ;    it  was  then  high,  40  "7°  C.  and 


remained  raised  with  a  tendency  to  fall  until  July  8th. 
52  days  after  the  experiment  began  ;  subsequently  the 
temperature  was  practically  normal  throughout.  With 
the  fall  in  temperature  the  animal  improved  very  much 
in  its  general  condition  and  eventually  grew  into  a 
verv  fine  bull. 
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Weights. 

The  animal  was  weighed  first  on  December  10th,  1902, 
and  showed  during  the  rest  of  the  experiment  a  steady, 
though  not  uniform,  increase  in  weight. 

cwts.     qrs.       lbs. 
December  10th,  1902  -     4  0        27 

May   12th,   1903        ...     5  2         14 

Gain  in  weight  from  De- 
cember 10th,  1902  -     1  1         15 
Rate  of  gain  per  week             -  7*1 

Tuberculin  Tests. 

June  24th,  1902.  (37  days  after  experiment  began.) 
Positive.  Rise  of  temperature,  1'0°  C. 

August  12th,  1902.  (86  days  after  experiment  began.) 
Positive.     Rise  of  temperature,  1"4°  C. 

February  25th,  1903.  (283  days  after  experiment 
began.)     Positive.     Rise  of  temperature,   2*4°  C. 

May  14th,  1903.  (361  days  after  experiment  began.) 
Positive.     Rise  of  temperature,  2  "4°  C. 

POST-MORTEM    EXAMINATION. 

General  Condition. — The  animal  was  moderately  well 
nourished. 

On  reflecting  the  skin  covering  the  right  shoulder  and 
upper  part  of  the  right  leg  a  large  area  of  the  subcutaneous 
tissue  was  seen  to  be  infiltrated  with  oedema  fluid.  (Result 
of  tuberculin  test  60  hours  previously.) 

Tongue. — Normal. 

PaJate. — On  the  nasal  aspect  of  the  palate  was  a  raised 
nodule  in  the  mucous  membrane,  about  £  in.  by  \  in., 
M-hich  on  section  showed  yellow  caseous  points. 

Tonsils. — Normal  on  section. 

Left  Submaxillary  Lymphatic  Gland. — Enlarged,  and 
showed  nine  or  ten  caseous  nodules  about  4  mm.  in 
diameter. 

Eight  Submaxillary. — Normal. 

Cervical  Glands. — On  the  left  side  were  two  enlarged 
glands  which  showed  on  section  several  large  caseous 
nodules.  One  gland  on  the  right  side  was  in  a  similar 
condition.     The  other  glands  were  normal. 

Posterior  Pharyngeal  Glands  : 

Right. — Greatly  enlarged    and  showed  on  section 
caseous  nodules. 

m         Left.— Normal. 
''Oesophagus. — Normal. 
Omentum,  Gastric  Glands. — Normal. 
Small    Intestine.— The     Peycr's     patches,     throughout 
almost  the  whole  length  of  the  small  intestine,  showed 
tubercles    of    various    sizes.     In    the    early    part    of    the 
duodenum  the  tubercles  were  small  (about  the  size  of  a 
wheat  grain)  and  embedded  in  the  midst  of  the  Peyer's 
patch  ;    on  section  they  were  greyish  yellow    and  were 
fairly   easily   shelled  out ;   the    mucous   membrane  over 
them    was   intact ;    these   tubercles  were  few  in    number 
irrl  were  not  found  in  all  the  duodenal  Peyer's  patches. 
In  the  jejunum  the  tubercles  in  the  patches  were  larger 
ibent  the  size  of  a  pea)  and  more  numerous,  and  were 
,  hie  through  the  mucous  membrane  as  yellow  foci  ; 
lower  down  some  of  these  yellow  foci  protruded  slightly 
through  the  mucous  membrane  and  gritty  particles  could 
be  felt  on  rubbing  the  finger  over  them. 

Along  the  ileum  the  surfaces  of  the  Peyer's  patches 

ame  more  and  more  irregular    and  showed  prominent 

.  many  half  an  inch  in  diameter  and  a  quarter 

of  an  inch  in  'thickness.     Over  the  larger  of  thess  masses 

the    mucous    membrane   had    ulcerated    away,    exposing 

calcareous     material      and    forming    small    mode- 

.|  ■(  p  ulcers,  the  edges  of  which  were  heaped    up 

thickened  and   inverted;    around  the  ulcers  the  mucous 

membrane  Beemed  puckered.     Many  of  the  large  nodules 

owed  instead  of  a  single  large  yellow  mass,  a  number 

mijII  "fellow  points,  some  of  which  projected  through 

mucous  membrane. 

In  addition  to  the  large  nodules  were  numerous  smaller 

i  b,  varying  from  the  size  of  a  pinhead  upwards;    most 

these  "were  covered  by  mucous  membrane,  but  some 

,1  and  formed  small  ulcei 


On  section  the  large  nodules  and  many  of  the  small 
ones  showed  caseo -calcareous  centres  ;  a  few  of  the 
smaller  ones  were  caseous  and  softened,  but  not  calcareous. 

In  the  mucous  membrane  of  the  ileum,  apart  from  that 
covering  the  Peyer's  patches,  were  seen  a  few  sinall 
yellow  caseous  foci. 

The  peritoneum  covering  the  intasti  te  was  everywhere 
normal. 

-  The  Mesenteric  Glands. — Were  -without  exception 
enlarged  ;  on  section  they  showed  spherical  caseo-cal- 
careous  nodules  va"ying  in  size  from  one-tenth  of  an  inch 
to  three-quarters  of  an  inch,  the  larger  nodules  being  the 
most  numerous  ,  they  were  all  situated  in  the  centre  of 
the  glands  and  were  surrounded  by  a  definite  fibrous 
capsule. 

Ccecum,   Colon,  Rectum. — Normal. 

Caic  'I  and  Colic  Glands. — A  gland  situated  near  the 
junction  of  the  ileum  and  the  caecunrwas  enlarged  (three 
inches)  and  contained  numerous  caseo -calcareous  nodules  ; 
there  was  also  at  one  extremity  a  cas30-calcareous  mass 
half  an  inch  in  diameter. 

Two  colic  glands  showed  in  the  cortex  small  and  large 
easeo-calcareous  noiules  ;  a  gland  near  the  sigmoid 
flexure  showed  similar  tubercles  ;  other  glands  along 
the  large  bowel  were  normal. 

Parietal    Pleura,    Diaphragm. — Normal. 

Lungs. — On  the  upper  surface  of  both  posterior  lobes, 
along  the  interlobular  septa,  were  numerous  small  villous 
tags  ;  with  the  exception  of  these  the  lungs  were  normal 
both  on  the  surface  and  on  section. 

Pericardium   and   Endocardium. — Normal. 
In  the  muscle  wall  at  the  apex  of  the  right  ventricle 
there  was  a  large  petechial  haemorrhage. 

Thoracic  Glands  : 

The  Long  Caudal  Mediastinal  contained  two  small 
yellow  caseous  nodules  about  one-tenth  of  an  inch 
in  diameter. 

The  smaller  dors  d-mediastinal  glands  were  un- 
affected. All  the  mediastinal  glands  were  deeply 
congested. 

Left  Bronchial  Gland. — In  the  left  bronchial  gland 
there  weie  several  nodules,  similar  to  those  in  the 
long  dorsal  mediastinal,  one  of  which  projected  very 
prominently  on  the  surface. 

Right  Bronchial  Glands. — (Two.)  Contained  two 
and  three  small  caseous  tubercles. 

Liver. — On  the  upper  surface,  of  the  right  lobe  were 
two  nodules,  one  one-eighth  of  an  inch  in  diameter,  sub- 
capsular, white  on  section  ;  the  other  one-sixth  of  an 
inch  in  diameter  ;   on  section  white,  with  caseous  points. 

On  the  surface  of  the  right  lobe  there  was  a  small 
white  depressed  cicatrix. 

Liver  substance  normal  on  section. 

Gall  Bladder. — Normal. 

Three  Hepatic  Lymphatic  Glands  contained  each 
two  or  three  caseous  nodules  one-tenth  of  an  inch  in 
diameter,  one  of  which  was  calcareous. 

Spleen. — Normal  on  surface  and  on  section. 

Kidneys. — Both  right  and  left  normal  on  surface  and  on 
section. 

Supr  trend  Capsu'es. — Normal. 
Testicles. — Normal. 

Various  Lympliatic  Glands  : 

I'rcsrapular,  Right. — Was  enlarged,  but  showed 
on  section  only  one  area  half  an  inch  in  diameter,  con- 
gested, and  with  small  tubercles.  (The  enlargement 
and  congestion  was  caused  by  the  tuberculin.) 

Prescapular,  Left ;  Prepectoral,  Right  and  Left ; 
Axillary,  Right  and  L"!t ;  Precrural ;  Popliteal, 
Rig^t  and  Left;  Gluteal,  Right  and  Left;  Iliac, 
Right  and  L-ft ;    Lumbar,  Right  and  L"ft. — Normal. 

Microscopic  Examination  [Smear  preparations). 

Cervical  Gland.— No  tubercle  bacilli. 

Bronchial  Gland.— No  tubercle  bacilli. 

Mesenteric  Gland.— No  tubercle  bacilli. 
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Emulsion  (see  b?low). — Tubercle  bacilli. 

Iliac  Gland. — No  tubercle  bacilli. 

Right  Rtro-PJiaryngeal  Gland  and  Submaxillary.— 
A  few  tubercle  bacilli  seen  after  prolonged  search. 

Intestine. — No  tubercle  bacilli. 

A  nimals  Inoculated. 
Nodules  were  removed  from  six  mesenteric  glands  and 


emulsified  with  60  cc.  of  sterile  salt  solution  ;  the  emulsion 

was  estimated  to  contain  133  tubercle   bacilli   ; 

cm. 

The  following  bovines  were  inoculated  subcul 
with  10  cc.  of  this  emulsion— Calf  114,  Jersey  H<  if< 
Shorthorn  Heifer  100. 

Guinea-pigs  393  (S.) ;    394  (I.);    395  (S.)  were  inocu- 
lated each  with  1-0  cc.  of  the  same  emulsion. 

The  latter  all  died  of  general  tuberculous. 


CALF  20- 

Fed  with  Tuberculous  Milk  of  Cow  18  (Virus  B.  II.)  from  May  25th,  1902,  to  June   28th,    1902,    a  period    of 
33  days. 

Age  at  beginning  of  Experiment.— 6  weeks. 

Balled.— January  8th,  1903.     229  days  after  the  experiment  began. 


Clinical  History. 

The  calf  was  suckled  by  its  foster-mother,  Cow  18, 
from  the  day  following  her  inoculation  in  the  udder  until 
her  death.  The  calf  showed  no  change  in  its  general 
health  during  the  experiment. 

Tuberculin  Tests. 

June  24th,  1902,  30  days  after  the  experiment  began. 
Positive.  Rise  of  temperature  1'0°  C.  There  was  a 
well  marked  cedematous  swelling  at  the  site  of  inoculation 
of  the  tuberculin  ;  after  several  days  the  skin  over  the 
upper  portion  of  the  swelling  sloughed  and  ulcerated. 

August  12th,  1902,  99  da)rs  after  the  experiment  began. 
Positive.     Rise  of  temperature  1"4°  C. 

Weights. 

The  calf  was  not  Aveighed  at  the  beginning  of  the 
experiment  ;   its  weight  at  the  end  was  2  cwt.  3  qrs.  19  lbs. 

Temperature. 

There  was  some  irregular  pyrexia  in  the  early  part  of  the 
experiment,  but  during  the  rest  of  the  experiment,  with 
the  exception  of  occasional  slight  rises,  never  beyond  40°  C, 
the  temperature  remained  practically  normal. 

POST-MORTEM  EXAMINATION. 

General  condition  of  body  good. 

Mouth,  Tongue,  Pharynx,  Tonsils. — Normal. 

Retro- Pharyngeal  Glands. — Measured  If  in.  by  1^  in.  ; 
on  section  they  appeared  perfectly  normal. 

Oesopliagus. — Normal. 

Stomachs. — Not  examined  internally. 

Intestine. — Showed  the  following  signs  of  tubercle  : — 
In  some  of  the  Peyer's  patches  of  the  first  part  (duo- 
denum) were  a  few  hard  yellowish  spots  beneath  the 
mucous  membrane.  These  were  not  at  all  conspicuous 
and  were  not  larger  than  a  pin's  head.  The  middle  part 
(jejunum)  appeared  perfectly  sound  ;  but  in  the  ileum 
was  more  extensive  tuberculosis.  Several  of  the  Peyer's 
(four  or  five)  patches,  about  two  or  three  feet  from  the 
ileo-coecal  valve,  were  thickened  with  little  yellowish- 
white  nodular  deposits  beneath  the  mucous  membrane. 
The  mucous  membrane  was  quite  intact  over  them,  but 


a  slight  puckering  suggested  the  previous  existence  of 
some  ulceration.  On  the  serous  surface  of  these  patches 
could  be  seen  groups  of  little  yellow  tubercles  as  large  as 
mustard  seeds  and  rather  prominent,  under  the  peri- 
toneum. A  few  little  yellow  foci  were  seen  under  the 
mucous  membrane  in  the  neighbourhood  of  the  Peyer's 
patches. 

The  Large  Intestine.— Was  perfectly  healthy  throughout. 

Mesenteric  Glands. — Were  slightly  enlarged  ;  all  con- 
tained yellow  calcareous  and  softened  patches,  and  some 
of  the  glands  were  almost  entirely  calcareo-caseous. 

Mesocolic  Glands. — Appeared  to  be  normal. 

Liver. — Appeared  perfectly  healthy,  except  for  one 
little  hard  spherical  white  mass  of  the  size  of  a  mustard 
seed,  which  readily  shelled  out. 

Spleen. — Was  quite  unaltered. 

Kidneys,  Suprarenals. — Were  normal. 

Thorax  : 

Lungs. — Normal,  except  for  the  right  anterior  lobe 
(near  the  anterior  end),  on  the  surface  of  which  little 
pedunculated  or  sessile  nodular  masses  cou!d  be 
seen  following  the  lines  of  the  interlobular  septa  ; 
they  were  angular  flattened  and  very  loosely 
attached. 

On  the  contiguous  part  of  the  parietal  pleura  was 
a  prominent  ridge  of  confluent,  or  more  or  less  con- 
fluent, prominent  yellowish  new  growth.  Thia 
followed  the  posterior  edge  of  the  tirst,both  edge~  of  the 
second,  and  the  upper  edge  of  the  third  rib,  and  was 
perhaps  \  in.  wide  and  •£  in.  in  depth. 

The  Bronchial  Glands. — Appeared  to  be  unaffected. 

Guinea  Pigs  Inoculated  Intra  per  itoncally. 

No.  297  with  an  emulsion  from  one  of  the  sessile  growths 
from  the  lung  became  tuberculous. 

No.  298  with  an  emulsion  from  the  left  bronchia!  eland 
became   tuberculous. 

No.  300  with  an  emulsion  of  a  casco-calcareous  mesen- 
teric gland  becamo  tuberculous. 

No.  299  with  an  emulsion  from  the  spleen  remained 
healthy. 


CALF  116. 

Fed  with  Tuberculous  Milk  from  Cow  68  (Virus  B.  III.)  from  June  18th,  1903,  to  August  4th,  1903. 

Duration  of  Feeding— 47  days. 

Killed — September  18th,  1903.     92  days  after  the  experiment  began. 


Clinical  History. 
The  calf  was  suckled  by  its  mother,  Cow  68,  for  a 
period  of  47  days,  i.e.,  from  the  day  following  the  date 
of  her  inoculation  (intramammary),  June  18th,  1903, 
until  her  death,  August  4th,  1903,  and  was  afterwards 
fed  on  normal  food  for  45  days  ;  the  calf  was  7  weeks  old 
when  the  experiment  began. 

77. 


For  the  first  lldiys  the  calf  took  all  the  infected  milk, 
but  for  the  remaining  36  days  it  got  only  that  which 
was  secreted  during  the  day,  all  the  morning  milk  from 
the  infected  quarters  being  used  to  feed  Monkeys  64 
and  66. 

The  day  after  the  experiment  began  the  calf  appeared 
to  be  a  little  seedy  and  had  a  slight  attack  of  diarrhoea  ; 
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it  remained  unwell  looking  for  about  a  weeK  and  then 
got  better;  during  the  rest  of  the  experiment  there  were 
no  signs  of  ill-health. 

Weight. 

During  the  first  week  of  the  experiment  the  weight 
was  stationary  ;  subsequently  there  was  a  steady  pro- 
gressive increase. 

cwt. 


June  16th,  1903  -         -         -  1 

June  23rd,  1903  -  1 

September  loth,  1903  -         -  1 

Gain  in  weight  -         -  0 

Average  weekly  increase  -  0 


qrs. 
0 
0 
2 
2 
0 


lbs. 


i 

0 
4-27 


Temperature. 

The  temperature  during  the  first  week  was  slightly 
raised ;  it  was  subsequently  normal,  except  in  the 
second  week  of  August,  when  there  was  some  slight 
irregular  pyrexia  (max.  39 "7°  C.). 

Tuberculin  Tests. 

July  29th,  1903.  41  days  after  the  experiment  began. 
Positive  rise  of  temperature,  1*6°  C. 

September  11th,  1903.  85  days  after  the  experiment 
began.     Positive  rise  of  temperature,   1"6°  C. 

POST-MORTEM    EXAMINATION. 

Condition. — Moderate  amount  of  fat  everywhere  present. 

Tongue,   Tonsils,  Naso-pharynx. — Normal. 

On  the  posterior  surface  of  the  uvula,  just  above 
the  epiglottis,  there  was  a  series  of  minute  punctiform 
haemorrhages. 

Submaxillary  Glands,  Retro-Pharyngeal  Glands, 
(Esophagus. — Normal. 

Abdomen  : 

Omentum,    Peritoneum. — Normal. 

Small  Intestine. — The  mucous  membrane  of  the 
upper  30  feet  or  so  of  the  small  intestine  was  con- 
gested. In  a  Peyer's  patch  35  feet  from  the  pylorus 
there  was  a  small  ulcerated  caseo-calcareous  area 
from  which  calcareous  particles  projected  into  the 
lumen  of  the  gut.  Ten  feet  lower  down  a  Peyer's 
patch  contained  four  yellow  casso'is  foci,  not 
definitely  circumscribed ;  two  of  the?e  foci  were 
calcareous. 

The  long  terminal  Peyer's  patch  was  congested 
in  patches  ;  at  its  upper  end,  between  the  lymphoid 
tissue  and  the  muscle  wall,  there  was  a  caseating 
shotty  tubercle.  A  smaller  one,  grey  and  translucent 
on  section,  occurred  a  little  lower  down  ;  each  caused 
a  projection  on  the  peritoneal  surface. 

At  the  margin  of  the  long  Peyer's  patch,  near  its 
upper  end,  there  were  two  submucous  tubercles  the 
size  of  a  wheat  grain  ;  one  was  caseous,  but  not 
softened  ;    the  other  was  gritty  from  calcification. 

The  mucous  membrane  over  all  the  latter  tubercles 
was  intact. 

Large  Intestine. — Normal. 

Gastric  Glands. — -Normal. 

Mesenteric  Glands. — For  the  most  part  the  mes- 
enteric glands  were  not  appreciably  enlarged  ;  two, 
however,  at  the  upper  end  and  one  about  the  middle  of 
the  mesentery  had  nodular  enlargements  from  %  in. 
to  1  in.  in  diameter.  Besides  these  three,  nine  or  so 
showed  projecting  caseous  nodules,  the  size  of  large 
peas.  All  the  nodules  on  section  were  entirely 
calcareous. 


A  few  other  glands  show  minute  and  scattered 
calcareous  grains. 

Not  more  than  twelve  to  fifteen  glands  (about  one- 
third  of  the  total  number)  were  affected,  the 
majority  of  the  affected  glands  being  in  the  upper 
part  of  the  mesentery. 

The  glands  around  the  pancreas  and  along  the  large 
intestine  were  normal. 

Spleen. — 11  ozs.  Normal  on  surface  and  on 
section. 

Liver. — 3  lbs.  11  ozs.  On  the  anterior  surface, 
If  in.  from  the  inferior  margin  of  the  middle  lobe, 
just  beneath  the  capsule,  there  was  a  small  grey 
tubercle,  yellow  in  the  centre,  about  the  size  of  a 
mustard  seed. 

Hepatic  Lymphatic  Glands,  Kidneys  (each  weighed 
6   ozs.),  Suprarenal  Bodies. — Normal. 

Thorax : 

Heart. — Normal. 

Pleura  and  Diaphragm. — Normal. 

Lungs. — On  the  external  surface  of  the  right 
posterior  lobe,  close  to  the  inferior  margin,  there 
was  a  shot-sized  tubercle,  surrounded  by  a  zone  of 
congestion.  It  was  caseous  in  the  centre,  but  not 
softened  or  appreciably  calcified. 

Elsewhere  the  lungs  were  normal. 

Thoracic  Glands. — In  the  cortex  of  the  long 
dorsal  mediastinal  gland  there  were  two  congested 
patches,  each  one-eighth  of  an  inch  in  diameter; 
ther.*  was  no  naked  eye  evidence  of  tuberculosis. 

Three  other  mediastinal  glands  and  the  bronchial 
glands  were  not  enlarged  nor  obviously  tuberculous. 

Mammary  Glands,  Uterus  and  Ovaries. — Normal. 
Other  Lymphatic  Glands  : — 

Cervical,  Right  and  Left  ;  Prescapular,  Right  and 
Left ;  Prepectoral,  Right  and  Left ;  Axillary,  Right 
and  Left ;  Lumbar,  Right  and  Left ;  Iliac,  Right  and 
Left ;  Precrural,  Right  and  Left  ;  Popliteal,  Right 
and  Left  ;  Gluteal,  Right  and  Left  ;  Ischiatic,  Right 
and  Left  ;   Supramammary,  Right  and  Left.- — Normal. 

Microscopic  Examination.     {Smear  Preparations.) 
Tubercle  in  Liver. — No  tubercle  bacilli. 
Tubercle  in  Lung. — No  tubercle  bacilli. 

A  Thickly  Spread  Smear  from  Emulsion  of  Mesenteric 
Glands. — Showed  a  few  tube  cb  bacilli. 

An  emulsion,  amounting  after  filtration  to  15  cc,  was 
prepared  from  all  the  mesenteric  gland  nodules  (save 
those  in  two  glands  which  were  reserved  for  cultures  and 
sections).  A  sample  of  the  emulsion  was  sent  to  Dr. 
Eastwood,  who  reported  that  in  a  measured  film  (0*005  cc.) 
no  tubsrele  bacilli  were  found.  On  account  of  this 
poverty  in  bacilli,  the  emulsion  was  not  used  to  inoculate 
calves. 

Animals  Inoculated. 

Four  guinea-pigs  inoculated  each  with  05  cc.  of  the 
mesenteric  gland  emulsion,  died  of  tuberculosis. 

A  guin?a-pig  inoculated  with  an  emulsion  from  the 
spleen  died  in  three  days  of  an  acute  infection. 

Rabbit  6,  inoculated  subeutineously  with  10  cc.  of  the 
mesenteric  gland  emulsion,  diet  in  10  diysof  an  acute 
infection. 
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CALF  86. 

Suckled  by  its  Foster-mother  Cow  74  for  ICO  days. 

The  Experiment  began  on  January  7th,  1903,  8  days  after  the  cow  was  inoculated,  and  ended  on  July  10th,  L0O3. 
The  calf  was  8J  weeks  old. 
Xilled — July  16th,  1903.     190  days  after  the  experiment  began. 

Clinical  History. 

During  the  first  month  of  the  experiment  the  calf  had 
diarrhoea,  probably  on  account  of  the  change  in  its  diet ; 
it  recovered  from  this  r.nd  during  the  rest  of  the  experiment 
showed  no  symptom  of  illness. 

Tuberculin  Tests. 

June  11th,  1903,  155  days  after  the  experiment  began. 
Positive.     Rise  of  temperature  1  '5°  C. 


January 
12  17 


22 


27 


July  8th,   1903,   182  days  after  the  experiment  began 

'ositive.     Rise  of  temperature 

1-4°  C. 

Weights 

There  was  a  steady  increase  i 

n  weight. 

cwts.   qrs. 

lbs. 

January  20th  1903 

-     1         2 

0 

July  14,  1903       - 

-     3         0 

14 

Gain  in  Weight 

-     1         2 

14 

Ra'.e  of  gain  per  week     - 

-     0         0 
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During   the   remaining  period  of  the  experiment  the  temperature  was  normal. 


POST-MORTEM  EXAMINATION. 

t!i  in  ml  Condition. — Exceedingly  good.  Large  amount 
of  fat  in  omentum  and  round  kidneys. 

Right  Tonsil,  Left  Tonsil. — Somewhat  pigmented  in 
centre.     No    tubercle. 

Right  Rero-Pharyngeal  Gland,  Left  Retro-Pharyngeal 
Gland. — Size  of  walnut  i ;   no  tubercle. 

One  Trarhial  Gland  the  size  of  a  broad  bean,  with 
distinct  fibrous  capsule,  was  caseous,  with  calcareous 
■deposits  throughout  the  whole  substance. 

(Esophageal    Glands. — Normal. 

Between  the  stomach  and  the  diaphragm,  near  the 
■oesophageal  opening,  was  a  small  gland,  the  size  of  a  French 
bean,  which  was  simply  a  capsule  contain'ng  yellow  caseous 
material. 

A  small  group  of  glands  between  stomach  and  diaphragm 
was  normal. 

Gastric  Glands. — Three  groups  of  gastric  glands  between 
the  several  stomachs,  all  normal. 

A  gland  near  pylorus  contained  a  large  Quantity 
of  fluid.     No  tubercle. 

The  glands  over  the  fourth  stomach  were  normal. 

Small  Intestine. — About  30  feet  from  the  pylorus, 
a  1 'oyer's  patch  contained  a  pea-sized  nodule,  which  on 
section  had  the  same  colour  as  the  lymphoid  tissue  in 
which  it  was  embedded  and  showed  two  tiny  yellow  caseous 
points  in  the  centre.  The  mucous  membrane  was  intact 
over  it. 

About  34  feet  from  the  pylorus  there  was  in  a  Peyer's 
patch  a  crateriform  ulcer,  with  rounded  overhanging 
edges  and  caseo-calcareous  floor.  In  the  same  patch 
there  were  two  pinhead-sized  calcareous  points. 

About  54  feet  from  the  pylorus  was  a  small  yellow  project- 
ing focus  of  caseous  material. 

The  intestine  elsewhere  was  normal. 

Colon  and  Rectum. — Normal. 

Mesenteric  Glands. — The  first  three  series  of  glands  at 
pyloric  end  were  normal.     Then  a  small  gland  the  size  of  a 


no 


No 


filbert,  caseous  and  calcareous  for  about  half  its  extent. 
There  was  a  small  caseous  point  in  the  longest  gland  of 
the  group,  near  the  anterior  end.  A  further  caseous  and 
calcareous  pinhead  point  was  seen  in  a  gland  just  in  front 
of  the  long  gland.  In  the  group  of  glands  near  the 
ileo-csecal  junction  there  was  distinct  caseation  and  calcifi- 
cation ;  the  glands  were  hard  and  enlarged  and  on  section 
entirely  caseo-calcareous.  (Kept  for  inoculation.)  The 
total  number  of  mesenteric  glands  affected  was  five.  There 
were  petechial  haemorrhages  in  all  the  glands,  as  in  the 
hepatic  gland,  but  not  so  marked. 

All  the  glands  along  the  large  intestine  were  normal. 

Pleura,  Heart,  Lungs. — Normal. 

Bronchial  and   Mediastinal   Glands. — Very  small ; 
trace   of   tubercle. 

Omentum. — Contained  a  considerable  amount  of  fat. 
evidence   of   tubercle. 

Liver. — On  the  anterior  margin  of  liver,  one  inch 
behind  gall-bladder,  were  a  couple  of  nodules,  caseous  and 
calcareous ;    organ  otherwise  normal. 

There  were  small  petechial  haemorrhages  in  the  cortex 
of  the  gland  at  the  hilum  of  the  liver. 

Spleen. — Some  thickening  on  upper  surface.  No 
tubercle  on  naked  eye  examination. 

Kidneys. — On  the  surface  of  the  right  kidney  was  a 
series  of  pale  patches  about  the  size  of  millet  seeds.  On 
section  it  was  found  that  these  extended  into  the  cortex  for 
some  distance.  They  were  more  or  less  wedge-shaped, 
light  grey  in  colour,  had  no  congested  zone  around  them 
and  appeared  to  be  groups  of  altered  tubules — not  tubercles. 
One  of  these  little  areas  was  considerably  depressed  below 
surface  of  kidney. 

The  left  kidney  was  in  a  similar  condition. 

Left  Suprarenal,  Right  Suprarenal. — Very  tough;  deeplv 
injected  outer  zone  ;   pale  medulla  ;  no  tubercle. 

Mammary  Gland. — Very  small.  The  bulk  of  the  tissue 
resembled  adipose  tissue  very  closely.  The  small  masses 
of  glandular  tissue  were  near  the  teats,  and  about  an  inch 
in  diameter. 
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Uterus  and  Fallopian  Tubes. — Normal. 
Various  Lymphatic  Glands  : 

Prescapular,  Right  and  Left,  Axillary,  Sight  and 
Left ;  Prepectoral,  Sight  and  Lift ;  Popliteal,  Sight  and 
Left  ;  Inguinal,  Sight  and  Left. — Normal. 

Iliac,  Sight  and  Left ;  Lumbar,  Sight  and  Left ; 
Gluteal,  Sight  and  Left ;  Ischiatic,  Sight  and  Left ; 
Precrural,  Left. — Normal. 

Microscopic  Examination. 

In  the  smear  preparation  from  the  emulsion  used  to 
inoculate  guinea-pigs,  two  tubercle  bacilli  were  found. 

No  tubercle  bacilli  were  found  in  a  smear  and  sections 
made  from  a  tubercle  in  the  liver,  nor  in  a  film  from 
the  submucous  nodule  in  the  intestine. 


A  section  of  the  wedge-shaped  area  in  the  kidney 
showed  altered  tubules,  increase  of  connective  tissue 
and  a  round-cell  infiltration  (infarction  ?).  There  were 
no  giant  cells,  necrotic  areas  or  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Four  guinea-pigs  were  inoculated,  two  subcutaneously 
and-  two  intraperitoneally,  with  an  emulsion  from  the 
mesenteric  glands.  All  died  of  general  tuberculosis, 
the  former  in  59  and  47  days,  the  latter  in  33  and  37 
days  respectively. 

A  guinea-pig  inoculated  with  an  emulsion  from  the 
spleen  and  one  with  an  emulsion  from  the  thigh  muscles, 
remained  healthy. 


CALF   38. 

Suckled  by  its  Mother  Cow  40  (Virus  B.  I.  Table  1  A)  from  October  18th  until  December  31st,  1902,  a  period  of 
74  days.  The  calf  was  tied  up  apart  from  its  mother  and  was  allowed  to  suck  only  twice  a  day  immediately  after  the 
two  inoculated  quarters  had  been  milked  for  Pigs  6  and  8  ;  the  amount  of  tuberculous  milk  ingested  by  this  animal 
therefore  must  have  been  very  small. 

The  age  of  the  Calf  at  the  beginning  of  the  experiment  was  5  months. 

Killed — December  31st,  1902.     74  days  after  the  experiment  began. 


Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment 
and  the  temperature  remained  normal  throughout.  The 
weight  at  death  was  3  cwt.  1  qr.  22  lbs.  (the  only  record). 
The  calf  was  not  tested  with  tuberculin  during  the 
experiment. 

POST-MORTEM      EXAMINATION. 
General  Condition. — Fairly  good. 
Tonsils.  — Normal. 
Pharyngeal  Glands.  —  Normal. 

Abdomen  : 

Omentum. — Normal. 

Intestines. — An  elongated  Peyer's  patch,  45  feet 
from  the  pylorus,  showed  three  small  ulcers. 
In  other  parts  there  was  a  little  congestion  but  no 
sign  of  tuberculosis. 

Mesenteric  Glands. — Several  presented  caseating 
foci ;  two  in  the  posterior  part  of  the  mesentery 
were  caseating  and  calcareous. 


Liver.  — Normal. 
Portal  Glands. — Normal. 
Spleen.  — Normal. 
Kidneys.  — Normal. 
Iliac  Glands. — Normal. 
Thorax  : 

Heart,  Pleura,  Lungs. — Normal. 
Bronchial    and    Mediastin-il    Glands. — Normal. 
Udder. — Normal. 

Precrural    Glands,    Popliteal    Glands,    Prepectoral 
Glands,  Axillary  Glands. — Normal. 

Microscopic    Examination. 
Emulsion    of     Mesenteric     Glands. — Tubercle      bacilli 
moderately  numerous. 

Guinea-Pigs  Inoculated. 
No.    284,  inoculated  intraperitoneally,  and    No.   285, 
inoculated  subcutaneously  with  an  emulsion  made  from 
the   mesenteric    glands,  died  of    general  tuberculosis  in 
62  days  and  104  days  respectively. 


PIGS  2  and  4. 


These  two  pigs  were  fed  from  June  7th,  1902,  until  June 
28th,  1902,  with  milk  obtained  from  three  cows,  Nos.  500, 
4  and  18  ;  the  milk  of  Cow  500  was  used  from  June  7th  to 
June  18th,  and  that  from  Cows  4  and  18  from  June  14th 
until  the  death  of  those  animals  on  June  20th  and 
June  28th  respectively. 


The  secretion  from  the  inoculated  quarters  of  the  cows 
was  yellow  and  serous  and  more  abundant  than  that 
from  the  normal  quarters. 

The  quantity  of  milk  available  for  the  two  pigs  up  to 
June  20th  amounted  to  about  1  pint  night  and  morning  ; 
after  June  20th  they  got  only  about  §  pint  a  day. 


PIG  2- 

Fed  with  Tuberculous  Milk  from  June  7th,  1902,  to  June  2Sth,  1902.     (21  days.) 
Age  at  the  beginning  of  the  Experiment— About  7  weeks. 
Killed— November  14th,  1902.     100  days  after  the  experiment  began. 


Clinical  History. 
The  pig  showed  no  sign  of  illness  during  ohe  experiment, 
but  did  not  grow  quite  so  fast  as  its  fellow,  No.  4,  and 
when  killed  was  distinctly  smaller. 
Tuberculin    Test. 
August  2nd,  1902,  56  days  after  the  experiment  began. 
Positive.     Rise  of  temperature,   rS°C. 


POST-MORTEM  EXAMINATION. 

General  Condition. — This  pig  had  not  grown  quite  as- 
fast  as  its  fellow  and  was  distinctly  smaller.  The  body 
was  fat.  Under  the  jaw  a  prominent  fluctuating  swelling 
as  large  as  a  hen's  egg  was  felt. 

Tongue. — Normal. 
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Tonsils. — The  mucous  membrane  seemed  a  little 
thickened  and  corrugated  (compared  wich  a  pig  killed 
at  Blythwood  November  12th),  but  was  not  ulcerated. 
On  the  left  side,  however,  immediately  below  the  mucous 
membrane  there  was  some  softened  caseous  material. 

Submaxillary  Glands. — Under  the  jaw  near  the  middle 
line  were  two  entirely  softenei  glands  as  large  as  hen's 
eggs,  containing  greenish  pus. 

Other  ciseous  ghnd;  existed  in  the  submaxillary 
region  near  the  anterior  end  of  the  sternum  and  dorsal 
to  the  great  vessels. 

The  Submaxillary  Siliviry  Gland  on  one  side  contained 
numerous  little  tubercles. 

Thymus. — Normal. 

Abdomen : 

Peritoneum.— On  the  surface  of  the  colon  were 
fair  y  numerous  prominent  subperitoneal  tubercles, 
up  to  the  size  of  a  pea. 

There  were  three  or  four  similar  tubercles  on  the 
lower  surface  of  the  diaphragm. 

Omentum. — Contained  a  few  smaller  tubercles 
only. 

In  the  parietal  peritoneum  were  r.one. 

Mesentery. — Was  full  of  little  pea -sized  caseous 
tubercles. 

Th?  upper  th'rd  of  the  oesophagus  contained 
numero  is  little  hgrd  whitish  foci. 

Stom  ich  — Norm  ll. 

Small  Intestine. — Just  beyond  the  pylorus  the 
mucous  membrane  was  thickened  and  corrugated 
and  superficially  ulcerated  for  an  inch  or  two. 
Beyond  this  til  mor;  thin  hilf-way  the  intestine 
was  normal.  Then  in  the  Peyer's  patches  a  few 
little  prominent  congested  foci  were  seen,  and  these 
sot  a  little  larger  lower  down  and  some  of  them 
were  ulcerated.  The  last  few  feet  showed  none  of 
these  changes,  but  the  terminal  18  in.  was  congested. 

The  ulcers  and  tuberculous  foci  were  small  and 
had  to  be  carefully  looked  for. 

Large  Intestine. — Showed  numerous  litble  promin- 
ences with  central  depressions  (minute  ulcers  with 
thickened  margins  ?),  and  one  prominent  caseous 
mass  as  large  as  a  pea  beneath  the  mucous  mem- 
brane. 


Mesenteric    Glanls.—  Were    all    greatly    enhu 
and  caseous,  they  formed  a  miss  larger  than   oi: 
two    fists,   and    together    weighed    20    ozs.,    when 
partially  freed  from  mesentery  and  fat. 

Spleen. — Was  probably  not  enlarged  ;  it  containe  I 
at  its  upper  end  about  half  a  dozen  spherical 
softened  tuberculous  masses  as  large  as  marl. I  • 

Liver. — Contained  innumerable  whitish  tub'-relcs 
of  all  sizes  up  to  that  of  a  small  pea,  cvseating. 
The  liver  tissue  appeared  otherwise  normal.  The 
glands  in  the  portal  fissure  were  as  large  as  pigeons' 
eggs  and  formed  a  mass  as  big  as  an  orange. 

Kidneys   and   Suprarenal   Bodies. — Normal. 
Uterus,    Ovaries   and   Pancreas. — Normal. 

Thorax  : 

Pleura. — On  the  right  side  only,  at  the  head  of  each 
rib  (from  No.  2  to  8),  was  a  prominent  caseous  tubercle 
as  large  as  a  bean.  At  the  junction  of  these  ribs 
with  their  cartilages  also  was  a  row  of  rather  smaller 
tubercles,  while  others  were  scattered  between  in 
these  and  the  more  posterior  spaces. 

Lungs. — Contained  a  large  number  of  grey  nodules 
up  to  the  size  of  a  pea,  some  of  thes?  were  beginning 
to  caseate  and  were  yellowish  white  in  the  centre. 

Bronchial  Glands.—  Formed  a  bunch  a3  large  a3  a 
small  orange  and  weighed  together  2  ozs. ;  they  were 
entirely  softened  and  some  were  as  large  as  a  pigeon's 
egg- 
Microscopical  Examination.    (Smzar  Preparations.) 

Tubercle  bacilli  were  found  in  smears  made  from  a 
bronchial  gland  and  the  lung  ;  none  were  found  in  smears 
from  the  intestine,  spleen  and  liver. 

Guinea  Pigs  Inoculated. 

No.  234,  with  emulsion  of  nodule  from  co3tal  pleura, 
died  of  general  tuberculosis. 

No.  235,  with  emulsion  of  liver,  died  of  general  tuber- 
culosis. 

No.  236,  with  emulsion  of  bronchial  gland,  died  of 
general  tuberculosis. 

No.  237,  with  an  emulsion  of  kidney,  died  in  two  days 
of  an  acute  infection. 


PIG  4 

Ted  with  Tuberculous  Milk  from  June  7th,  1902,  to  June  28th,  1902  (21  days). 

Age  at  the  beginning  of  the  Experiment— About  7  weeks. 

Killed — February  26th,  1903.     264  days  after  the  experiment  began. 


Clinical  History. 

The  pig  remained  in  good  health  during  the  experiment 
■and  became  very  fat  ;   weight  at  death  1  cwt.  2  qrs.  6  lbs. 

Tuberculin  Test. 

August  2nd,  1902,  Fifty-six  days  after  experiment 
began.     Positive.     Rise  of  temperature  13  °  C. 

POST-MORTEM   EXAMINATION. 
The  body  was  extremely  well  nourished. 

Alimentary  Canal. 
Tongue  and  Buccal  Mucous  Membrane. — Normal. 

Pharyngeal  Lymphatic  Tissue. — Normal ;  no  enlargement 
•of  the  retro-pharyngeal  glands. 

Submaxillary   Salivary   Glands. — Healthy. 

Submaxillary  Glands. — Two  or  more  on  each  side — one 
the  size  of  a  pigeon's  egg — all  softened  and  caseous. 

Two  soft  and  caseous  glands,  the  size  of  a  small  marble, 
were  seen  in  the  parotid  region  ;  also  one  small  one  on 
the  left  hyoid  bone. 

Stomach. — On  the  peritoneal  surface  were  two  prominent 
nodules  about  the  size  of  peas,  containing  soft  caseous 
material.     The  mucous  membrane  was  normal. 

Posterior  to  the  stomach  was  a  large  mass  of  lym- 
phatic glands,  entirely  caseous  and  softened  ;  the  mass 
formed  a  lump  about  the  size  of  a  cricket  ball  and  appeared 
to  be  composed  of  portal  and  coeliac  glands  fused  together. 


Intestines. — In  the  duodenum  and  in  the  early  part  of 
the  ileum  a  few  Peyer's  patches  were  slightly  swollen  ;  in 
the  midst  of  the  lymphoid  tissue  of  one  or  two  Peyer's 
patches  were  seen  several  greyish-yellow  points,  each 
about  the  size  of  small  pin-heads  ;  these  Peyer's  patches 
showed  areas  of  congestion  chiefly  surrounding  the  collec- 
tions of  yellow  points. 

Throughout  the  whole  length  of  the  large  intestine  on 
its  mucous  s  lrface  were  numbers  of  small  slightly  raised 
greyish  follicles,  with  central  dirk  depressed  umbilieations 
(?  normal).  (See  Pig  2.)  On  the  peritoneal  surface  of 
the  large  intestine  (caecum)  was  seen  a  small  prominent 
tuberculous  nodule. 

In  the  recto-vesical  fold  there  was  a  pea-sized  softened 
nodule.  On  the  posterior  surface  of  the  rectum,  lying 
loosely  beneath  the  peritoneum,  a  number  of  small  pca- 
sized  softened  glands  were  seen. 

The  Mesenteric  Glands. — Were  greatly  enlarged  ;  the 
mass  with  the  fat  in  which  they  were  embedded  weighed 
1  lb.  14  ozs.  ;  many  of  the  glands  were  as  large  as  a 
thrush's  egg  ;  they  were  all  entirely  softened  and  caseous. 

Meso-Colic  Glands. — Without  exception,  enlarged  (up 
to  the  size  of  a  pigeon's  egg)  and  entirely  softened. 

There  was  a  gland  (the  size  of  a  walnut),  soft  and  caseous, 
in  the  mesentery  at  the  pyloric  end  of  the  stomach. 
Abdomen. 

Liver. — 2  lbs.  6  ozs.,  everywhere  beset  with  whitish 
softened  tubercles  varying  in  size  from  a  small  to  a  large 
pea, 
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Spleen. — 4  ozs.  On  the  surface  were  three  prominent 
rounded  tubercles,  the  size  of  large  peas  ;  in  the  splenic 
tissue  were  a  few  small  greyish  necrotic  but  not  softened 
areas. 

An  Iliac  (/'and,  on  the  right  side, was  slightly  enlarged 
reddened  and  mottled,  and  contained  a  small  caseous 
focus. 

Thorax. 

Diaphragm. — The  diaphragm  presented  a  number 
(about  thirty)  of  rounded  nodules,  about  the  size  of  large 
peas  ;  these  nodules  projected  much  more  prominently  on 
the  pleural  surface  than  on  the  peritoneal  surface  ;  five 
of  them  were  surrounded  by  soft  pinkish  vascular  vegeta- 
tions ;  all  the  nodules  were  filled  w  th  soft  caseous  material. 

Pleura. — The  costal  pleura  was  perfectly  healthy. 

Th  e  Lungs  contained  numerous  small  tubercles  and  groups 
of  tubercles,  varying  from  the  size  of  a  mustard  teed  to 
that  of  a  small  pea  ;  these  were  all  caseating  but  not 
softened. 

The  Bronchial  Glands  formed  three  nodular  masses, 
measuring  2  in.,  1  in.,  and  f  in.  in  length  respectively  ; 
these  were  caseous  and  soft,  like  the  mesenteric  glands. 


Near  the  head  of  the  right  fifth  rib  was  a  swelling,  the 
size  of  a  hen's  egg,  composed  of  a  thin  outer  shell  of  bone 
enclosing  soft  caseous  material. 

An  enlarged  and  caseous  gland  was  found  close  to  the 
right  hip  joint,  between  the  joint  and  the  obturator 
foramen. 

All  the  organs,  with  the  exception  of  those  parts  affected 
with  tubercle,  appeared  to  be  perfectly  normal. 

Microscopical  Examination. 

Films  were  made  from  the  pus  from  a  mesenteric  and 
a  bronchial  gland,  and  from  the  liver  and  spleen.  Tubercle 
bacilli  were  found  in  the  pus  from  the  mesenteric  gland. 
Bacilli  were  not  found  in  the  films  made  from  the  bronchial 
gland,  liver,  and  spleen. 

Guinea-pigs. 

Guinea-pigs  319,  320,  321,  and  322  were  inoculated 
intraperitoneally  with  emulsions  made  from  the  liver, 
spleen,  mesenteric  and  bronchial  glands  respectively ; 
all  died  of  general  tuberculosis. 


PIGS  6  and  8. 


These  two  pigs  were  fed  with  milk  of  Cow  40  from 
October  1st,  1902,  to  December  31st,  1902.  Cow  40  was 
inoculated  in  the  udder,  on  September  30th,  1902,  with  an 
emulsion  of  a  culture  obtained  from  Guinea-pig  14,  inocu- 
lated with  the  original  material  of  Virus  Bl.  From 
October  1st,  1902,  to  October  18th,  1902,  the  two  pigs 
were  given  all  the  milk  yielded  by  the  cow.  On  October 
18th,  1902,  Calf  38  was  restored  to  its  mother,  and  the  two 
inoculated  quarters  alone  were  milked  twice  a  day  for  the 
pigs.  At  first  the  quantity  of  milk  available  for  the  two 
animals  was  about  two  quarts  per  diem  ;  after  about  two 
months  it  became  reduced  to  about  one  pint  a  day ;   this 


represented    milk    from    all    four    quarters,    the    greater 
part  coming,  doubtless,  from  the  uninocukitcd  ones. 

Both  pigs  throve  exceedingly  and  grew  very  fat  ;  they 
became  much  larger  than  other  pigs  of  the  same  litter, 
which  received  no  milk  but  only  meal. 

E.  G.— Weights  on   December  10th,   1902. 

qrs.       lbs. 

No.  6 5         10 

No.  8 5  8 

Two  normal  f  (a)  -         -         -         -  4  5 

pigs  \  (b)  -         -         -         -  3         10 


PIG  6. 

Age — About  6  months. 

Fed  with  Milk  of  Cow  40  from  October  1st,  1902,  to  December  31st,  1902. 
Duration  of  Feeding— 92  days. 

The  pig  was  not  weighed  at  the  beginning  of  or  during  the  experiment  ;  the  weight  at  death,  after  20  hours'  fasting, 
was  5  qrs.  26  lbs. 

Killed— January  7th,  1903.     99  days  after  the  experiment  began. 


POST-MORTEM   EXAMINATION. 
The  body  was  in  splendid  condition  ;  very  fat. 

Month,  Pharynx. — Healthy. 

Tonsils,  Lymphatic  Tissue  of  Palate.— Were  perfectly 
normal. 

Larynx,  Oesophagus. — Perfectly  normal. 

Left  Submaxillary  Lymphatic  Gland.— Was  enlarged 
and  consisted  of  dense  fibrous  tissue  enclosing  little  collec- 
tions of  yellow  caseous  material. 

Right  Submaxillary  Lymphatic  Gland. — Normal. 

Stomach,  Small  and  Large  Intestine. — Showed  no 
trace  of  tubercle  anywhere.  The  Peyer's  patches  were 
perfectly  healthy. 

On  the  other  hand  the  lymphatic  glands  connected 
with  the  alimentary  canal  were — many  of  them — tubercu- 
lous. 

Mesenteric  Glands.— Among  the  mesenteric  glands  were 
about  half  a  dozen,  as  large  as  small  marbles,  entirely 
caseous,  and  others  showing  caseating  foci. 

The  Liver  contained  perhaps  a  dozen  little  hard 
white  tubercles  little  larger  than  a  pin's  head. 

PorUd  Glands.— In  the  lesser  omentum,  near  the 
pylorus  and  contiguous  to  the  common  bile  duct,  were 
darkly  coloured  lymphatic  glands  containing  caseating 
foci  beginning  to  soften. 

The.  Spleen  contained  three  or  four  tubercles  similar  to 
those  in  the  liver. 

Pancreas,  Kidneys,  Suprarenals,  Thyroid,  Uterus, 
Ovaries. — Normal. 


Thorax  : 

The  Lungs  more  particularly  the  left,  were  found 
to  contain  a  good  many  little  tubercles  about  as 
big  as  pins'  heads,  white  and  hard,  so  that  they 
could  be  more  readily  felt  than  seen. 

Bronchial  Glands. — Theleffc  measured  about  1|  in. 
in  its  longest  diameter,  and  was  dense  and  fibrous, 
containing  numerous  little  cavities  filled  with  yellow 
caseous  material. 

The  right  was  similar,  though  smaller. 

Microscopical  Examination.    {Smear  Preparations.) 

Emulsion  of  Tubercle  from  Liver. — No  tubercle  bacilli 
seen. 

Emulsion  of  Tubercle  from  Spleen. — No  tubercle  bacilli 
seen. 

Emulsion  of  Caseous  Bronchial  Gland. — Tubercle  bacilli 
very  few. 

Emulsion     of    Caseous     Mesenteric     Gland. — Tubercle 
bacilli  very  few. 

Guinea  Pigs  Inoculated. — All  subcutaneously. 

No.    293,    with    emulsion    of    liver,    died    of    general 
tuberculosis  127  days  after. 

No.  294,  with  emulsion  of  spleen,  died  of  general  tuber- 
culosis 103  days  after. 

No.    295,    with    emulsion    of    bronchial    gland,    died 
of  general  tuberculosis  75  days  after. 

No.    296,  with    emulsion    of    mesenteric    gland,    died 
of  general  tuberculosis  75  days  after. 
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PIG  8- 

Age — About  6  months. 

Ted  with  Milk  of  Cow  40  from  October  1st,  1902,  to  December  31st,  1902. 

Duration  of  Feeding— 92  days. 

Killed— June  4th,  1903. 

Total  Duration  of  Experiment— 247  days. 


May    14th, 
1-9°  C. 


Tuberculin  Test. 
1903.     Positive.     The    temperature    rose 


Weights. 


December  10th,  1902  (70 
days  after  the  experi- 
ment began) 

June  2nd,  1903      - 
Gain  in  weight 
Bale  of  gain  per  week 


cwts.     qrs. 


lbs. 


8 
7 
27 
3-15 


POST-MORTEM  EXAMINATION. 

General  Condition. — The  carcass  was  fat  and  in  very 
.good  condition. 

Tongue,  Pharynx,  Left  Tonsil. — Normal. 

In  the  substance  of  the  right  tonsil  there  was  a  small 
■focus  of  yellow  cheesy  material,  which  easily  shelled  out. 
(Secretion  in  tonsillar  crypt.) 

Larynx,  (Esophagus,  Submaxillary  Glands,  Retro- 
pharyngeal Glands. — Normal. 

Small  Intestine. — About  the  centre  of  the  jejunum,  at 
the  base  of  a  Peyer's  patch,  and  seen  through  the  peri- 
toneum, was  a  yellow  caseous  nodule  about  the  size  of  a 
small  pea  ;  the  mucous  membrane  over  it  was  intact.  In 
the  same  Peyer's  patch  there  was  also  a  small  grey  pin- 
bead  sized  tubercle. 

About  7  feet  from  the  ileo-eaecal  valve  was  a  small 
congested  nodule  about  the  size  of  a  splitpea ;  no 
ulceration. 

Large  Intestine. — Normal. 

Lymphatic  Glands  in  Connection  with  the  Alimentary 
Canal. — Along  the  line  of  the  pancreas  and  the  lesser 
curve  of  the  stomach  was  a  series  of  tuberculous  glands. 
They  ran  along  the  anterior  margin  of  the  pancreas,  were 
very  deep  red  in  colour,  except  where  tuberculous,  when 
they  were  yellowish  grey. 

Ileo-colic  Glands. — Just  at  the  junction  of  the  small 
and  large  intestines  was  a  series  of  glands,  firm,  nodulated, 
with  yellow  points,  about  fifteen  in  all,  each  about  the  size 
of  a  broad  bean. 

One  of  the  glands  opened  was  found  to  contain  soft 
caseous  material  in  little  round  particles.  The  whole  of 
the  glands  in  this  group  were  found  to  be  in  a  similar  condi- 
tion when  opened.  There  was  very  little  calcareous 
material. 

Thorax  : 

Heart  and  Pericardium. — Normal. 

Lungs. — There  were  three  caseous  tubercles,  the 
size  of  a  millet  seed,  in  the  lung,  one  of  which  was 
calcareous. 

Right  Bronchial  Glamls. — (Two).  One  contained 
two  caseous  tubercles,  a  large  calcareous  one, 
the  size  of  a  small  pea,  and  a  small  one  the  size  of  a 
pinhead ;  the  other  contained  one  small  caseous 
tubercle. 


A  Left  Bronchial  Gland  contained  a  small  oMOOUfl 
tubercle. 

The  Long  Dorsal  Mediastinal  Gland  contained 
four  yellow  softened  and  caseous  tubercles  about  the 
size  of  barley  grains. 

The  Ventral  Mediastinal  Glands  were  normal. 

A  gland  at  the  bifurcation  of  the  trachea  contained 
a  caseous  nodule,  similar  to  those  in  the  dorsal 
mediastinal  gland. 

Pleura  and  Diaphragm. — Normal. 

Abdomen  : 

Spleen  — Normal  to  naked  eye,  and  on  section. 

Pancreas. — Apparently   perfectly   normal. 
There  was  a  tuberculous  gland,  1  in.  by  £in.,  near 
head  of  pancreas. 

Liver. — There  were  about  six  minute  grey  points 
on  the  surface  of  liver  ;  all  the  nodules  in  the  liver 
were  quite  superficial. 

Hepatic  Lymphatic  Glands,  Kidneys  and  Suprarenals. — 
Normal. 

Various  Lymphatic  Glands  : 

Cervical  Glands,  Prescapular  Glands,  Superficial 
and  Deep  Inguinal  Glands,  Iliac  Glands,  Lumbar 
Glands. — Normal. 

Microscopical  Examination.    {Smear  Preparations.) 
Mediastinal  Gland. — No  tubercle  bacilli. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Cervical  Gland. — No  tubercle  bacilli. 
Emulsion  of  Mesenteric  Gland  and  Gland  near  Pancreas. 
— No  tubercle  bacilli. 

Liver. — No  tubercle  bacilli. 
Intestine. — No  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 
Tonsil. — No  tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  some  of  the  mesenteric 
glands  and  a  pancreatic  gland. 

With  this  emulsion  Calves  104  and  106  and  Pigs  10 
and  12  were  inoculated  subcutaneously,  each  with  10 
cubic  centimetres. 

Guinea-pigs  425  and  426  were  inoculated  subcutan- 
eously, and  Guinea-pig  427  was  inoculated  intraperi- 
toneally,  each  with  1  cc.  of  the  same  emulsion. 

Guinea-pig  428  was  inoculated  intraperitoneallv  with 
an  emulsion  from  the  spleen  and  Guinea-pig  429  was 
inoculated  intraperitoneally  with  an  emulsion  from  the 
liver. 

The  guinea-pig  inoculated  with  the  spleen  emulsion  was 
killed  after  95  days  and  found  to  be  free  from  tuberculosis. 

The  other  guinea-pigs  died  of  tuberculosis  in  periods 
varying  from  35  to  95  days. 
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PIG  92. 

Fed  once  with  Tuberculous  Milk  of  Cow  172  (Virus  B.  IV.). 

Volume  of  Milk— 107  cubic  centimetres. 

Number  of  Tubercle  Bacilli— 10  million. 

Date— October  28th,  1904. 

Age — 8  weeks. 

Killed— When  dying,  March  14th,  1904.     137  days  after  feeding. 


Clinical  History. 

The  pig  was  first  noticed  to  be  seedy  about  the  end  of 
January.  It  then  became  progressively  thinner  and 
weaker  and  lost  appetite.  In  the  last  few  weeks  of  life 
the  respirations  were  greatly  increased.  The  temperature 
(luring  the  experiment  was  irregular,  but  never  rose 
beyond  39-9°C. 

Weight. 

There  was  a  steady  increase  in  weight,  week  by  week,  up 
to  January  17th ;  subsequently  the  weight  steadily 
declined  ;  the  final  weighing  showed  an  increase  of  3  lbs. 
on  the  initial  weight. 

qrs. 
1 
-       1 


November  1st,  1904 
January  17th, 1904 


March  14th,  1904 
Gain  in  weight 


lbs. 
2 

23 
5 
3 


POST-MORTEM   EXAMINATION. 


Carcass. — Very  emaciated. 

Tonsils. — The  left  showed  an  irregular,  quiescent  ulcer 
1  cm.  in  diameter,  at  the  base  of  which,  in  the  subtonsillar 
tissue,  there  was  a  caseous  gritty  nodule  3  mm.  in  diameter. 

On  the  surface  of  the  right  tonsil  there  were  four  small 
scars  ;  on  section  nodules  were  seen  in  the  subtonsillar 
tissue  similar  to  that  in  the  left  tonsil. 

Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands. — The  right  were  enlarged  and  fused 
together  to  form  a  mass  measuring  2  in.  by  2  in.  by  1  in.  ; 
on  section  the  glands  were  composed  throughout  of  dense 
yellow  brittle  caseated  tissue,  appreciably  gritty  from 
c  deification  ;  the  freshly  cut  surfaces  of  the  glands  had  a 
rosy  tint. 

On  the  left  side  there  was  a  slightly  smaller  mass  of 
gtands  ;  these  resembled  those  on  the  right  side,  but  one  of 
the  glands  in  the  centre  was  softened. 

Cervicil  Glands. — On  the  right  side  of  the  neck,  extend- 
ing from  the  articulation  of  the  jaw  to  the  peak  of  the 
shoulder  there  was  a  chain  of  six  or  seven  glands  rang- 
ing in  size  from  a  broad  bean  to  a  filbert  ;  these  on 
section  were  indurated  caseating  and  gritty,  those  near 
the  jaw  being  more  affected  than  those  near  the 
shoulder. 

On  the  left  side  of  the  neck  there  was  a  similar  chain  of 
glands,  but  these  were  not  so  far  advanced  in  caseation  as 
those  on  the  right  side. 

Retro-Pharyngeal  Glands. — The  r'ght  was  slightly 
enlarged  and  contained  three  caseating  nodules,  the 
largest  the  size  of  a  pea,  the  smallest  that  of  a  pin's  head. 

The  left  contained  one  caseating  tubercle. 

Abdomen  : 

Omentum. — Appeared  normal. 

The  Parietal  Peritoneum  near  the  spleen  presented 
a  few  short  connective  tissue  processes. 

On  the  serous  surface  of  the  large  intestine  there 
were  numerous  grey  granules,  and  between  the  coils 
there  were  scattered  some  yellow  nodules  the  size  of 
barley  grains. 

Small  I nl'  -line. — Normal. 

Large  In/e  fine. — The  mucous  membrane  of  the 
large  intestine  was  normal. 

Mesenteric    <  -Were    not    enlarged  ;     they 

showed  altogether  from  twelve  to   fourteen    widely 
distributed  cheesy  larj         he  size  of  a 

wheat  grain. 

Colic  Glands.—  N ormal. 


The  Spleen  was  enlarged  ;  projecting  on  both  sur- 
faces were  numerous  large  rounded  yellow  nodules, 
some  of  which  were  1 -5  cm.  in  diameter.  The  capsule 
of  the  spleen  between  the  nodules  was  thickened  in 
patches.  On  section  of  the  spleen  the  substance  was- 
found  to  be  packed  with  nodules  of  various  sizes  ; 
they  were  firm  opaque  yellow  in  the  centre  (a  few  were 
gritty),  red  and  congested-looking  around  the  margins. 

T  e  Liver  was  roughened  on  the  surface  in  contact 
with  the  diaphragm  ;  the  substance  contained  a  con- 
siderable number  of  discrete  tubercles  ranging  in  size 
from  a  pin's  head  to  a  wheat  grain  ;  the  tubercles 
had  caseous,  sometimes  highly  'calcareous  centres 
and  fibrous  capsules  ;  in  the  centre  of  the  liver  many 
of  the  tubercles  were  deeply  bile-stained  :  on  close 
inspection  the  liver  substance  was  seen  to  be 
speckled  with  extremely  minute  grey  foci. 

The  Portal  Glands  were  much  enlarged ;  on  section 
they  showed  large  opaque  yellowish -white  slightly 
gritty  caseous  areas,  surrounded  by  a  small  amount 
of  translucent  fibroid  tissue. 

The  Cceliac  Glands  ware  similarly  affected. 

The  Kidneys  showed  on  the  surface  numerous-, 
spherical  grey  tubercles,  mostly  about  the  size  of 
pin's  heads  ;  a  few  tubercles  were  seen  in  the  depth  of 
the  cortex,  none  in  the  medullary  zones. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart  and  Pericardium.. — Normal. 
Larynx  and  Trachea. — Normal. 

Tie  Lungs  were  semi -solid  ;  externally  they  had 
a  grey,  translucent  appearance  ;  on  section  the  lung 
tissue  was  diffusely  infiltrated  with  grey  tissue  which 
in  many  places  appeared  to  occupy  almost  the 
whole  of  a  lobule.  In  the  centres  of  some  of  the 
lobules  were  pea-sized  caseous  nodules  with  gritty 
centres.  Pieces  of  the  lung  cut  from  any  part  just 
floated  in  water. 

The  fringes  around  the  margins  of  the  lungs  were 
hypertrophied,  and  here  and  there  contained  small 
tubercles  ;  on  the  surface  of  the  lung  there  were 
numerous  processes  of  connective  tissue. 

The  Bronchial  Glands  were  considerably  enlarged  ; 
on  section  they  were  dense  fibroid  and  extensively 
replaced  by  large  firm  irregular  caseous  areas,, 
slightly  gritty  from  calcification. 

The  Tracheal  Gland  was  practically  caseous 
throughout. 

The  Ventral  Mediastinal  Glands  were  slightly  en- 
larged and  showed  opaque  slightly  gritty  caseous  areas. 

On  the  Parietal  Pleura  there  were  numerous 
slender  connective  tissue  processes,  at  the  base  of  some 
of  which  little  hard  bodies  could  be  felt ;  there  were 
also  a  few  scattered  hard  nodules  ;  on  the  left  side 
anteriorly  there  were  some  small  subpleural  caseating 
growths. 

Diaphragm.— -The  diaphragm  showed  on  both  sur- 
faces of  the  tendon,  but  particularly  on  the  peritoneal 
surface  on  the  right  side,  numerous  hard  translucent 
nodules  of  various  sizes  ;  on  the  peritoneal  surface  on 
the  right  Bide  the  nodules  occurred  also  on  the  muscle 
—the  larg(  c  uodules  were  yellow  and  gritty  in  the 
centre. 

Presi  apulai  CMemtfo.— Normal. 

One    of    the    n;;ht    superficial    inguinal    glands   was 
enlarged  and  indurated  j   on  section    there  was   in  the 
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■centre  a  firm  caseous  gritty  mass,  and  around  the 
margins  caseous  streaks.  One  of  the  left  inguinal 
glands  showed  a  few  caseous  foci.  Right  precrural 
gland  normal. 

Left  Precrural  Gland.— Showed  at  one  extremity 
early  caseation  in  the  cortex. 

Prepectoral  Glands.—  Contained caseating  tubercle?. 

Uterus  and  Fallopian  Tubes. — Normal. 


Microscopical  Examination.   (Smear  Preparations.) 
Right  Tonsil— A  few  tubercle  bacilli. 
Right  Precrural  Gland. — No  tubercle  bacilli. 

Right  Submaxillary  Gland.— A  few  tubercle  bacilli. 

Cultures  were  sown  from  the  right  submaxillary  gland  ; 
twenty-four  hours  later  all  the  tubes  showed  a  pure  cult  a  re 
of  streptococcus. 


PIG  122. 

Ted  with  Milk  of  Cow  300*  from  September  16th,  1905,  to  September  23rd,  1905  (8  days). 

Age — 6J  weeks. 

Killed— December  7th,  1905.     82  days  after  the  experiment  began. 

r-  POST-MORTEM  EXAMINATION. 

£      Organs  and  glands  perfectly  normal  in  appearance. 


PIG  128. 

Ted  with  Milk  of  Cow  300*  from  September  23rd,  1905,  to  September  30th,  1905. 

Age — 7$  week°. 

Killed — December  8th,  1905.     75  days  after  the  experiment  began. 

POST-MORTEM  EXAMINATION. 
There  was  no  sign  of  tuberculosis  in  any  of  the  organs  or   glands. 


*  Cow  300  was  inoculated  subcutaneously  with  100  milligrammes  of  culture  derived  from  the  original  material 
of  Virus  B.  VI.,  through  the  Guinea-pig. 


4Pv2 


684 
PIG  152. 

Age — 9  weeks. 

Fed — Once  with  culture  obtained  from  the  original  material  of  Virus  B.  XXVIII.    (The  cub"rc  used  was  the 
Cth  generation,  21  days  old.) 

Date— June  1st,  1906. 

Dose — 10  milligrammes. 

Killed— September  13th,   1906. 

Duration  of  Experiment— 104  days. 


Clinical  History. 

The  animal  showed  no  signs  of  ill-health  during  the 
experiment. 

The  temperature  from  June  18th  to  July  14th  was 
irregular  and  usually  slightly  raised  (maximum  40*3°C) ; 
subsequently  it  was  practically  normal-. 

Weights. 

qrs.  lbs. 

June  5th,  1906 1       12 

September  13th,  1906  -         -         -     2      25 

Gain  in  weight. — 1  qr.  13  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tonsils. — The  surface  of  each  tonsil  was  irregularly 
eroded  and  scarred,  the  right  more  than  the  left ;  the 
right  showed  on  section  in  the  substance  discrete  yellow 
foci,  and  in  the  subtonsillar  tissue  three  or  four  caseous 
nodules  up  to  a  hemp-seed  ;  in  the  substance  of  the 
left  tonsil  there  were  two  small  collections  of  yellow 
purulent  material. 

Tongue. — Under  the  mucous  membrane  on  the  right 
side  near  the  base  there  were  three  or  four  hemp-seed-sized 
caseous  nodules. 

On  the  right  side  of  the  epiglottis  near  its  root  there  was 
a  submucous  caseous  noiule  the  size  of  a  hemp-seed. 

Submaxillary  Glands. — On  the  right  side  near  the  angle 
of  the  jaw  there  was  a  gland  the  size  of  a  goose's  egg, 
which  on  section  was  caseous  throughout  and  partially 
softened.  On  the  left  side  there  was  a  slightly  larger 
gland,  which  on  section  was  found  to  be  a  thin-walled 
cyst  containing  light  brownish  foul-smelling  pus  and  some 
firm  caseous  masses  ;  a  small  indurated  gland  attached 
to  the  capsule  showed  some  small  cavities  filled  with 
caseo-pus. 

Cervical  Glands. — On  the  right  side  near  the  articulation 
of  the  jaw  there  was  an  elongated  gland  If  in.  in  length, 
composed  partly  of  dense  gritty  caseous  substance  and 
partly  of  fibroid  glandular  tissue  beset  with  caseous 
nodules  up  to  a  hemp-seed  in  size  ;  a  gland  the  size  of 
a  broad  bean  near  the  latter  was  similarly  affected. 

In  a  corresponding  position  on  the  left  side  there  were 
two  glands  which  were  a  little  firm  but  not  otherwise 
abnormal. 

In  the  middle  '  of  the  neck  on  the  right  side 
there  was  a  group  of  five  enlarged  glands,  the  largest 
the  size  of  a  thrush's  egg  ;  on  section  the  latter  was 
practically  caseous  throughout ;  three  of  the  others  were 
partly  composed  of  softening  caseous  material  and  partly 
of  indurated  glandular  tissue  containing  caseous  tubercles  ; 
tb  •-  fifth  was  indurated  and  contained  discrete  caseous 
tubercles. 

Extending  from  this  group  to  the  margin  of  the  thorax 
there  was  a  chain  of  seven  or  eight  enlarged  glands  ;  these 
for  the  most  part  were  indurated  and  contained  discrete 
f-aseous  tubercles  ;  one  was  rather  closely  beset  with 
caseous  nodules  becoming  confluent  ;  another  near  the 
thorax  was  caseous  throughout  and  beginning  to  soften. 

In  the  middle  of  the  neck  on  the  left  side  there  was  a 
group  of  four  enlarged  glands,  the  largest  \\  in.  by  1  in. 
by  \  in.  ;  one  was  caseous  throughout ;  the  others  were 
beset  with  slightly  gritty  caseous  nodules,  ranging  in  size 
up  to  that  of  a  hempseed  ;  the  latter  glands  showed  a 
distinct  increase  in  interstitial  connective  tissue. 

Near  the  thorax  on  this  side  there  was  a  gland  the  size 
of  a  sparrow's  egg,  composed  throughout  of  friable  gritty 
caseous  substance  which  shelled  out  en  masse  from  a 
slightly  thickened  capsule.  There  was  also  a  smaller 
gland  beset  with  caseous  nodules. 


Pharyngeal  Glands. — On  the  right  o^e  there  were  two 
enlarged  glands  which  had  fused  together  to  form  a  mass 
measuring  If  in.  by  1  in.  by  %  in.  ;  on  section  both  glands 
were  caseous  throughout,  softened,  and  slightly  gritty  from 
calcification.  The  left  retro-pharyngeal  gland  measured 
1£  in.  by  1£  in.  by  about  £  in.,  and  was  composed  through- 
out of  firm  gritty  caseous  material  beginning  to  soften 
around  the  periphery. 

Abdomen. 

The  Omentum  contained  about  half-a-dozen  pinhead- 
sized  hard  grey  tubercles. 

There  were  a  few  scattered  caseous  nodules  with  fibrous 
margins  between  the  coils  of  the  large  intestine. 

The  Peritoneum  covering  the  right  side  of  the  diaphragm 
was  slightly  roughened,  and  showed  about  a  dozen  firm 
flattened  grey  nodules,  the  largest  the  size  of  a  barley 
grain,  with  no  sign  of  caseation  in  the  centre. 

Small  Intestine. — A  Peyer's  patch  in  the  early  part  of 
the  intestine  showed  two  small  shallow  depressions  with 
smooth  congested  floor,  the  lymphoid  tissue  beneath 
which  appeared  atrophied  (?  healed  ulcers);  a  patch 
a  little  further  along  showed  a  similar  depression.  With 
these  exceptions  the  intestines  were  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — The  chain  of  mesenteric  glands 
contained  caseous  nodules  of  various  sizes,  irregularly  dis- 
tributed ;  three  of  the  nodules  were  large,  up  to  a  broad 
bean  ;  the  others  ranged  in  size  from  a  hempseed  to  that  of 
a  large  pea. 

Ileo-colic  Glands. — One  contained  a  number  of  caseous 
nodules  ;    two  others  each  contained  one  caseous  nodule. 

Colic  Glands. — Two  colic  glands  were  affected,  each 
containing  a  pea-sized  caseous  nodule. 

Spleen. — Not  enlarged,  showed  projecting  from  the  sur- 
face about  thirty  nodules,  ranging  in  size  from  a  millet 
to  a  hempseed  ;  these  on  section  had  soft  caseous  centres 
and  translucent  fibrous  margins  ;  similar  nodules  were 
sparsely  scattered  throughout  the  pulp. 

Liver. — The  liver  contained  fairly  numerous  evenly  dis- 
tributed nodules  similar  to  those  in  the  spleen. 

Portal  Glands.— The  glands  in  the  small  omentum  were 
much  enlarged  ;  on  section  they  showed  discrete  gritty 
caseous  nodules  and  irregular  caseous  patches  of  various 
sizes,  surrounded  by  fibroid  glandular  tissue. 

Cceliac  Glands. — Slightly  enlarged,  resembled  on  section 
the  portal  glands,  but  were  not  so  advanced  in  caseation. 

Kidneys. — The  left  kidney  showed  in  the  depth  of  the 
cortex  a  millet-seed  sized  tubercle  with  a  caseous  centre 
and  a  grey  translucent  margin.  The  right  kidney  ap- 
peared normal. 

Suprarenal  Bodies. — Normal. 


Thorax. 


Hea  rt.  — Normal . 
Pleura. — Normal. 


Lungs. — The  lungs  collapsed  normally,  and  contained 
evenly  distributed  throughout  the  parenchyma  numerous 
hard  nodules,  ranging  in  size  from  a  millet-seed  to  a  little 
larger  than  a  hempseed  ;  on  section  they  were  composed 
of  a  soft  caseous  centre  containing  gritty  particles  and  a 
fibrous  margin  ;   there  were  no  areas  of  consolidation. 

Bronchial  Glands. — The  bronchial  glands  on  both  sides 
were  enlarged,  and  showed  on  section  firm  yellow  gritty 
caseous  nodules,  varying  in  size  up  to  a  largo  pea,  em- 
bedded in  fibroid  glandular  tissue. 
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Several  small  glands  along  the  tracnea  (thoracic)  were 
advanced  in  caseation. 

Dorsal  Mediastinal  Glands. — Normal. 

Ventral  Mediastinal  Glands. — Each  contained  a  few 
firm  irregular  caseous  nodules  up  to  a  hemp-seed  in  size. 

Larynx. — The  mucous  membrane  of  the  larynx  below 
the  vocal  chords  showed  some  small  greyish  translucent 
growths  containing  yellow  foci ;  on  the  mucous  mem- 
brane in  the  angle  of  the  thyroid  cartilage  there  were 
some  tuberculous  granulations. 

Various  Lymphatic  Glands. 

Right  Prescapular  Gland. — Was  much  enlarged  ;  on 
section  the  substance  was  fibroid  and  beset  with  soft 
caseous  gritty  nodules,  the  largest  the  size  of  a  pea. 


Left  Prescapular  Gland. — Normal. 
Right  Prepectoral  Glands. — Normal. 

In  the  prepectoral  region  on  the  left  side  there  was  a 
gland  the  size  of  a  broad  bean,  which  was  partly  caseouK 
A  lumbar  gland  contained  a  caseous  nodule. 

Iliac  Glands. — On  the. left  side  one  showed  a  caseou* 
focus. 

Two  ileo-sacral  glands  each   contained  a   number  of 
caseous  nodules  up  to  a  hempseed. 

The  Left  Precrural  Gland. — Contained  two  hempseed- 
sized  gritty  caseous  nodules. 

Microscopical  Examination  (Smear  Preparation). 

Left  Tonsil. — No  tubercle  bacilli. 


PIG  154. 


Age — 9  weeks. 


Fed— Once  with  the  culture  obtained  from  the  original  material  of  Virus  B.  XXVIII.    (The  culture  used  was  the 
6th  generation,  21   days  old.) 

Date— June  1st,  1906. 

Dose — l'O  milligramme. 

Killed— September  18th,  1906. 

Duration  of  Experiment — 109  dav^. 


Clinical  History 
The  pig  showed  no  ill-health  during  the  experiment 
and  the  temperature  was  practically  normal  throughout. 
Weights. 

cwt.  qrs.     lbs. 
June  5th, 1906      ....     0         1         9 
September  18th,  1906   -         -         -     0        3       19 
Gain  in  weight. — 2  qrs.  10  lbs. 

POST-MORTEM  EXAMINATION. 
Tonsils. — The  surface  of  each  tonsil  was  irregular 
and  .scarred  (healed  ulcers)  ;  there  was  no  congestion  of 
the  mucous  membrane  ;  the  substance  of  the  left  tonsil, 
normal  in  thickness,  contained  a  few  yellow  foci  ; 
substance  of  right  tonsil  appeared  normal ;  in  the  sub- 
tonsillar  tissue  in  both  cases  there  were  a  few  soft  caseous 
nodules.  Extending  from  each  tonsil  to  the  enlarged 
submaxillary  glands  was  a  nodular  caseous  lymphatic 
vessel,  the  thickness  of  a  crow  quill. 

Tongue  and  Pharynx. — Normal. 

Submaxillary  Glands. — On  the  left  side  near  the  angle 
of  the  jaw  there  were  two  enlarged  glands  fused  together  ; 
one  measured  1£  in.  by  1  in.  by  1  in.,  the  other  1  in.  in 
greatest  diameter ;  both  on  section  were  caseous  through- 
out and  beginning  to  soften. 

On  the  right  side  there  were  two  glands  similar  in  every 
respect  to  those  on  the  left. 

Cervical  Glands. — The  glands  near  the  articulation  of  the 
jaw  on  the  left  side  were  normal.  On  the  right  side  there 
was  a  gland  the  size  of  a  thrush's  egg,  which  was  composed 
throughout  of  firm  caseated  tissue  slightly  gritty  from 
calcification  ;  a  gland  near  the  latter  was  normal.  In 
the  middle  of  the  neck  on  the  left  side  there  was  an 
indurated  gland,  1  cm.  in  diameter,  which  was  closely 
beset  with  yellow  caseous  slightly  gritty  tubercles  be- 
coming confluent  ;  a  gland  the  size  of  a  broad  bean 
posterior  to  the  latter  nearer  the  thorax  was  similarly 
affected.  In  the  middle  of  the  neck  on  the  right  side 
there  was  a  slightly  enlarged  gland  beset  with  irregular 
yellow  caseous  tubercles  up  to  a  hempseed  in  size. 

Pharyngeal  Glands. — On  the  right  side  one  the  size  of  a 
broad  bean  showed  half  its  substance  replaced  by  a 
firm  friable  slightly  gritty  caseous  substance,  the  rest 
being  beset  with  discrete  caseous  tubercles  ;  a  smaller 
gland  posterior  to  the  latter  was  caseous  throughout. 
On  the  left  side  there  was  one  gland  similar  to  the  first 
described  on  the  right. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Intestines,  small  and  large. — Normal, 


Mesenteric  Glands. — About  ten  of  the  mesenteric  gland? 
were  affected ;  four  of  these  contained  yellowish  caseous 
masses  6  to  10  mm.  in  diameter  ;  the  others  contained 
small  discrete  nodules  singly  and  in  groups. 

Ileo-colic  Glands. — One  the  size  of  a  broad  bean  con- 
tained a  caseous  mass  which  replaced  about  half  the 
substance ;  another  showed  a  few  discrete  caseous 
tubercles. 

Colic  Glands. — One  colic  gland  contained  a  group  of 
soft  caseous  nodules  ;  the  rest  appeared  normal. 

Spleen. — The  spleen  showed  in  the  pulp  half  a  dozen 
softened  caseous  nodules,  with  fibrous  capsules,  ranging 
in  size  from  a  pin's  head  to  a  small  hempseed. 

Liver. — Sparsely  scattered  throughout  the  substance 
were  nodules  which  varied  in  size  from  a  pin's  head  to 
a  pea ;  on  section  they  had  soft  caseous  centres  and 
fibrous  margins. 

Portal  Glands. — Slightly  enlarged,  contained  discrete 
firm  yellow  caseous  nodules,  the  largest  the  size  of  a 
hempseed  ;  they  were  irregular  in  outline  and  slightly 
gritty  from  calcification. 

Coeliac  Glands. — Two  contained  each  a  millet-seed  sized 
yellow  caseous  tubercle. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

TJiorax. 

Lungs. — The  lungs  were  pinkish,  crepitant  and  collapsed 
normally ;  they  contained  moderately  evenly  distributed 
throughout  the  parenchyma  hard  nodules,  ranging  in  size 
from  a  pin's  head  to  a  hempseed  (160  nodules  were 
counted  in  the  left  lung)  ;  on  section  the  nodules  had  soft 
yellowish  caseous  interiors  and  fibrous  margins  ;  in  the 
caseous  substance  when  rubbed  between  the  finger  and 
thumb  calcareous  particles  could  be  detected  (this  was 
the  case  also  in  the  nodules  in  the  liver  and  spleen)  ;  a 
few  of  the  lung  nodules  were  composed  of  firm  reddish 
grey  tissue,  containing  one  or  two  calcareous  particles 
and  showing  no  sign  of  caseation. 

Bronchial  Glands. — The  bronchial  glands  were  slightly 
enlarged  and  indurated,  and  contained  firm  discrete 
yellow  caseous  nodules,  ranging  in  size  from  a  millet-seed 
up  to  that  of  a  hempseed. 

Dorsal  and  Ventral  Mediastinal  Glands. — Normal. 

Heart  and  Pleura. — Normal. 

Larnyx  and  Trachea. — Normal. 

Lumbar,  Iliac,  Precrural,  Prepectoral  and  Prescapular 
Glands. — Normal. 
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DOG  66. 

Fed  with  Culture  derived  from  th.3  original  material  of  Virus  B.  IV. 

Dose — l'O  milligramme. 

Date— July  10th,  1905. 

Initial  Weight— 4,270  grammes. 

Final  Weight— 4,350  grammes. 

Gain  in  Weight— 80  grammes. 

Killed — November  20th,  1905.     133  days  after  the  experiment  began. 


Tuberculin   Test. 

September  20th,  1905.    71  days  after  feeding.    Negative 
Dose  of  tuberculin  5*0  cubic  centimetres. 


POST-MORTEM  EXAMINATION. 
Tonsils  and  Intestines. — Normal. 


Pharyngeal,  Submaxillary,  Cervical,  Mesenteric,  Ileo~ 
Colic    and  Colic  Glands. — Normal. 

Lungs,  Bronchial  Gland?,  Liver,  Spleen,  Kidneys  and 
Suprarenal  Bodies. — Normal. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  glands  died  in  16  days,  and  showed  no 
tuberculous  lesions. 


DOG  68. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV. 

Dose — 1*0  milligramme. 

Date— July  10th,  1905. 

Sailed — October  30th,  1905.     112  days  after  the  experiment  began. 

Tuberculin  Test.  All  the  glands  in  connection  with  the  alimentary  tract 

September  20th,  1905.     Negative.     Dose  of  tuberculin,      were  normal. 
5*0  cubic  centimetres. 

POST-MORTEM   EXAMINATION.  All  other  glands  and  all  the  organs  were  normal  to  the 

Tonsils  and  Intestines. — Normal.  naked  eye. 


DOG   98. 
Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  X.  (through  Guinea-pig  1070). 
Dose — 10  milligrammes. 
Date— February  5th,   1906. 
Killed — May  17th,  1906.     101  days  after  the  experiment  began. 


May  10th,  1906. 


Tuberculin  Test. 
Negative. 


POST-MORTEM  EXAMINATION. 

Pharynx  and  Tonsils. — Normal. 

Intestines,  Large  and  Small. — Normal. 

Neck  Glands,  Mesenteric,  Tleo-Colic  and  Colic    Glands. 
-Normal. 

Thorax  : 

The  Lungs  were  perfectly  normal  in  general 
appearance.  They  contained  two  miliary  tubercles, 
one  quite  transparent,  the  other  somewhat  trans- 
lucent. 


Pleura  and  Heart. — Normal. 

Spleen. — Normal. 

Liver. — In  the  substance  of  the  liver  near  the 
thin  margin  there  were  two  greyish-green  somewhat 
translucent  fo,i,  each  a  little  more  than  1  mm.  in 
diameter,  and  also  a  small  group  of  similar  foci 
some  of  which  had  coalesced ;  on  the  capsule  around 
the  latter  there  was  a  number  of  minute  grey  points 
(not  apparently  of  a  tuberculous  nature)  ;  elsewhere 
the  liver  was  normal. 

Portal  Gland. — Normal. 

Kidneys. — There  were  several  small  clear  cysts  in 
the  cortex  of  each  kidney. 

Suprarenal   Bodies. — Normal. 

Peripheral  Lymphatic  Glands. — Normal. 


DOG  100. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 10  milligrammes. 

Date— February  6th,  1906. 

Killed— May  17th,  1906.     100  days  after  the  experiment  began. 


Tuberculin  Test. 
May  10th,  1906.    Negative. 

POST-MORTEM  EXAMINATION. 
Tongue,  Pharynx  and  Tonsils. — Normal. 
Intestines. — Normal. 

Neck  Glands,  Gastric,  Mesenteric,  Ileo-Colic   and  Colic 
Glands.  — Normal . 


Lungs. — The  lungs  were  pinkish  and  crepitant  and 
collapsed  normally ;  they  contained  one  hard  grey 
tubercle,  about  1*5  mm.  in  diameter. 

Bronchial  Glands. — Normal. 

Hmrt  and  Pleura. — Normal. 

Spleen,  Kidneys,  Liver,  and  Portal  Gland.. — Normal. 

All  the  Superficial  Lymphatic  Cilands  were  normal.       j 
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DOG  102- 

Fed  with  Culture  derived  from  the  original  material  of  V^us  B.  VIII. 


Dose — 100  milligrammes. 
Date— March   7th,  1906. 

Killed— May  18th,  1906.     72  days  after  the  experiment 
Tuberculin  Test. 
May  10th,  1906.    The  temperature  rose  slightly  (0-4°  C. 
10  hours  after  inoculation. 

POST-MORTEM  EXAMINATION. 

Tongue,  Pharynx,  and  Tonsils. — Normal. 

Intestines. — Normal. 

Neck  Glands,  Mesenteric  and  Colic  Glands.— Normal. 

Lungs.— The  lungs  were  crepitant  throughout  and 
collapsed  normally ;  in  one  lobe  there  was  a  hard  grey 
nodule,  about  2  mm.  in  diameter,  with  an  irregular  tough 


began. 

whitish  centre  ;  the  nodule  was  situated  just  under 
the  pleura  and  projected  slightly  from  the  surface  ;  with 
this  exception  the  lungs  were  normal. 

Bronchial  Glands. — Normal. 

Heart  and  Pleura. — Normal. 

Spleen,  Liver,  Portal  Gland  and  Kidneys. — NorrnaJ. 

Superficial  Lymphatic  Glands. — Normal. 
Microscopical  Examination. 

A  smear  preparation  from   the   lung    nodule   showed 
one  tubercle  bacillus. 

A  culture  of  the  tubercle  bacillus  was  isolated  from  the 
lung  nodule. 


DOG  104. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV 

Dose — 33  •  3  miliegrammes. 

Date— March  7th,  1906. 

Killed— June  1st,  1906.     86  days  after  the  experiment  began. 

Tubzrcidin  Test.  All  the  glands  in  the  neck,  the  mesenteric,  ileo-coli 

..,..      «_.*„      t,t       i.-  colic  glands  were  normal. 

May  10th,  1906.     Negative.  s                                                     . 

J  Lungs. — Each   caudal  lobe  contained  a  shotty  semi- 
transparent  tubercle,  the  size  of  a  millet-seed. 

POST-MORTEM  EXAMINATION.  Bronchial  Glands,  Heart  and  Pleura. -Normal. 

Tongue,  Tonsils,  and  Pharynx.— Normal.  Spleen,  Liver,  Portal  Gland  and  Kidneys.—  Normal. 

Intestines. — Normal.  All  other  Lymphatic  Glands  were  normal. 


DOG  106- 

Fed  with  Culture  from  the  original  material  of  Virus  B.  V.  through  Guinea-pig  711 

Dose — 10  milligrammes. 

Date— March  8th,  1906. 

Killed — June  6th,  1906.     90  days  after  the  experiment  began. 

Tuberculin  Test. 
May  10th,  1906.     Negative. 

POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Intestines.  — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. — Normal. 

Mesenteric  Glands. — One  showed  in  the  cortex  just 
under  the  capsule  a  pin-head  sized  yellow  focus  ;  other 
mesenteric  glands  were  normal.  ^J 

Ileo-Colic  and  Colic  Glands. — Normal. 


Lungs. — The  lungs  contained  about  haif  a  dozen  widely 
distributed  pin-head  sized  hard  grey  tubercles,  two  of 
which  were  slightly  opaque  in  the  centre. 

Bronchial  Glands,  Heart  and  Pleura. — Normal. 

Spleen,  Liver  and  Portal  Gland. — Normal. 

The  Left  Kidney  showed  on  the  surface  a  minute 
whitish  speck. 

The  Right  Kidney  was  normal. 

Lumbar,  Iliac,  and  all  Peripheral  Lymphatic  Glands 
were  normal. 


grammes. 


Liver. — Normal. 


CAT  86  (MvlIi,. 
Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  XXVI. 
Date— June  5th,  1906. 
Dose — 10  milligrammes. 

Initial  Weight— 1,750  grammes.     Final  weight  1,830 
Killed— August  15th,  1906,  71  days  later. 

POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. — Normal. 

Intestines. — Normal    throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — Normal  iu  <size  ;  one  at  the  an- 
terior end  showed  two  or  three  minute  indefinite  whitish 
points  ;  the  rest  were  perfectly  normal. 

Ileo-colic  and  Colic  Glands. — Normal. 

Spleen. — Normil. 


Portal  Gland. — Normal. 

Kidneys. — Normal. 

Suprarenal  Bodies. — Normal. 

Lungs.— In  the  right  cephalic  lobe  mere  %vas  a  c*rcv 
translucent  tubercle,  1  mm.  in  diameter;  in  the  right 
middle  lobe  just  under  the  pleura  was  a  minute  grev 
tubercle  about  0-5  mm.  in  diameter;  in  the  ri<dit  caudal 
lobe  under  the  pleura  there  were  about  half  a  dozen  ^rev 
tubercles  slightly  opaque  in  the  centre,  the  largest  the  si™ 
of  a  millet  seed. 
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Tn  the  left  cephalic  lobe  there  was  a  hard  grey  millet 
seed  sized  tubercle  :  the  left  caudal  lobe  contained  two 
firm  grey  nodules,  the  largest  the  size  of  a  pea,  not  de- 
finitely oircumsoribed  ;  on  section  they  showed  a  faint 
yellowish  mottling ;  there  were  besides  three  or  four 
small  grey  tubercles  with  slightly  opaque  centres. 

Bronchial  Glands. — Normal  in  size  and  appearance. 


Pleura  and  Heart. — Normal. 

Axillary,    Inguinal   and   Iliac   Glands. — Normal. 

Microscopical     Examination     (Smear     Preparations). 

Mesenteric   Gland. — No   tubercle   bacilli. 

Lung   (small    tubercle). — Tubercle    bacilli. 

Lung  (nodule). — No  tubercle  bacilli. 


CAT  88  (Adult). 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  XXVI. 

Date— June  5th,  1906. 

Dose — 10  milligrammes. 

Initial  Weight— 2,500  grammes.     Final  Weight,  1,950  grammes. 

Killed— August  17th,  1906,  73  days  after. 


POST-MORTEM  EXAMINATION. 

Tongue  and  Pharynx. — Normal. 

Tonsils. — The  right  tonsil  appeared  slightly  enlarged 
and  showed  on  section  a  whitish  caseous  focus.  The  left 
tonsil  contained  a  minute  white  point. 

The  Right  Retro-Pharyngeal  Gland  was  slightly  enlarged 
and  indurated,  and  showed  on  section  a  small  irregular 
firm  yellow  caseous  mass  and  a  few  caseous  foci. 

The  Left  Pharyngeal  Gland  showed  in  the  cortex  a 
number  of  irregular  yellowish  white  caseous  foci,  the 
largest  about  1*5  mm.  in  diameter. 

The  Left  Submaxillary  Gland  contained  a  caseous  mass, 
1  cm.  in  diameter,  beginning  to  break  down  in  the  centre. 

The  Right  Submaxillary  Gland  was  normal. 

Cervical  Glands. — Normal. 

Intestines. — Normal   throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — The  mesenteric  glands  wrere  a 
little  enlarged  and  felt  firmer  than  normal.  On  section 
the  majority  showed  arranged  around  the  cortices  ir- 
regular firm  yellowish  white  patches  of  caseation  of 
various  sizes  ;  in  one  of  the  anterior  glands  these  were 
almost  continuous  round  the  cortex  ;  the  caseous  areas 
were  separated  from  the  capsule  by  a  narrow  line  of 
normal  looking  gland  tissue. 

The  Ilen-colic  Glands  contained  a  few  yellow  caseous 
tubercles  up  to  about  1*5  mm.  in  diameter. 


Colic  Glands. — Normal. 

Omentum  and  Peritoneum. — Normai. 

The  Spleen  contained  one  pea-sized  nodule  which 
projected  prominently  from  the  surface ;  on  section 
it  was  composed  of  yellow  friable  caseous  substance 
surrounded  by  a  narrow  zone  of  grey  translucent  tissue. 

The  Liver  showed  on  the  surface  under  the  capsule  an 
opaque  yellow  speck  ;  otherwise  normal. 

The  Portal  Gland  contained  a  minute  caseous  focus. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Lungs. — The  lungs  did  not  collapse  well  and  were 
somewhat  congested  and  felt  firmer  than  normal.  They 
showed  on  the  surface  very  numerous  slightly  raised  grey 
tubercles,  the  largest  the  size  of  a  millet  seed,  the  major- 
ity of  which  were  yellow  and  caseous  in  the  centre;  on 
section  similar  tubercles  were  evenly  distributed  through- 
out the  parenchyma.  The  cephalic  lobes,  the  left 
particularly,  were  diffusely  consolidated. 

The  Bronchial  Glands  were  larger  and  firmer  than 
normal ;  each  contained  one  or  two  caseou  s  foci. 

Heart  and  Pleura. — Normal. 

Lumbar,  Iliac  and  Inguinal  Glands. — Normal. 

Microscopical   Examination   (Smear   Preparations). 
Right  Tonsil. — Six  tubercle  bacilli. 
Left  Tonsil. — Two  tubercle  bacilli. 
Liver. — No  tubercle  bacilli. 


RABBIT  53- 

Fed  on  June  8th,  1904,  with  0.5  milligramme  of  culture  derived  from  Guinea-pig  14  (Virus  B.  I.).    The  culture 
used  was  19  days  old,  20th  generation. 

Initial  Weight— 2,380  grammes. 

Final  Weight — 2,650  grammes. 

Gain  in  Weight — 270  grammes. 

Killed— July  9th,  1904.     31  days  after. 


POST-MORTEM  EXAMINATION. 

Small  Intestine. — Normal. 

Vermiform  Appendix. — Showed  in  the  lymphoid 
tissue  under  the  serosa  two  opaque  yellowish  white  foci. 

Caecum  and  Colon — Normal. 

Submaxillary,  Cervical,  Mesenteric  and  Colic  Glands. — 
Normal. 

Lungs. — The  left  cephalic  lobe  contained  two  mustard 
seed  sized  grey  tubercles  slightly  opaque  in  the  centre. 


and    firmer    than 


Left  Bronchial  Gland. — Was    larger 
normal,  but  showed  no  opaque  foci. 

Liver,  Spleen,  Kidneys  and  Suprarenal  Bodies. 
free  from  visible  tuberculous  lesions. 

Peritoneum,  Pleura  and  Heart. — Normal. 


-Were 


Microscopical  Examination.     (Smear  Preparations.) 

Tubercle  bacilli  found  in  the  appendix  ;  none  in  the  lung 
and  left  bronchial  gland. 


J 
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RABBIT  54. 

Fed  on  June  8th,  1904  with  5*0  milligrammes  of  culture  obtained  from  Guinea-pig   14  (Virus  R.  1. 
used  was  19  days  old,  20th  generation. 

Initial  Weight — 2,110  grammes. 

Final  Weight — 2,200  grammes. 

Gain  in  Weight— 90  grammes. 

Killed   -July  19th,  1904.    31  days  latsr. 


The  cull  uro 


POST-MORTEM  EXAMINATION. 

Right  Submaxillary  Gland. — Was  slightly  enlarged  and 
showed  in  the  cortex  two  soft  whitish  miliary  tubercles ; 
the  left  submaxillary  gland  contained  a  minute  caseous 
focus. 

Left  Cervical  Gland. — Contained  a  soft  caseous  nodule, 
2  mm.  in  diameter ;  the  right  several  minute  caseous 
foci. 

Intestines,   Large  and  Small. — Normal. 

Vermiform  Appendix. — Showed  in  the  lymphoid  tissue 
of  its  terminal  half  about  half  a  dozen  soft  whitish  foci. 


Mesenteric,  Colic  and  Portal  Glands. — Normal. 
Spleen,  Kidneys  and  Suprarenal  Bodies. — Normal. 

Liver. — Showed  under  the  capsule  two  opaque  yellow 
tubercles,  the  size  of  mustard  seeds. 

Lungs. — In  the  depth  of  the  right  cephalic  lobe  near 
the  bronchus  there  were  two  hard  nodules,  each  about 
2  mm.  in  diameter,  with  caseous  centres  and  grey  margins. 

Thoracic  Glands,  Pleura  and  Peritoneum. — Normal. 

Microscopical  Examination. 
No  tubercle  bacilli  were  found  in  any  of  the  lesions. 


GUINEA  PIG  1044- 

Fed  on  June  8th.  1904,  with  0*5  milligramme  of  culture  obtained  from  Guinea-pig  14  (Virus  B.  I.).     The  culture 
was  the  20th  generation,  19  days  old. 

Initial  Weight — 300  grammes. 

Final  Weight — 420  grammes. 

Gain  in  Weight — 120  grammes. 

Xilled— July  19th,  1904.     31  days  later. 


POST-MORTEM  EXAMINATION. 

Intestines  and  Mesenteric  and  Ileo-Colic  Glands. — 
Normal. 

Submental  Glands. — Bot'\  were  enlarged  and  indurated, 
and  each  showed  on  section  a  firm  caseous  nodule,  5  mm. 
in  diameter. 

Left  Cervical  Gland. — Was  slightly  enlarged  and 
indurated  and  contained  one  caseous  focus. 

Peritoneum. —Normal . 

Spleen. — Normal. 


Liver. — Showed    under    the    capsule    a    few    doubtful 
yellowish  white  specks. 
Portal,  Coeliac,  Lumbar  and  Iliac  Glands. — Normal. 
Kidneys  and  Suprarenal  Bodies. — Normal. 
Heart. — Normal. 
Lungs  and  Thoracic  Glands. — Normal. 

Microscopical  Examination. 

Tubercle    bacilli    in    submental    gland ;     no    tubercle 
bacilli  in  cervical  gland  or  spleen. 


GUINEA-PIG  1045- 

Fed  on  June  8th,  1904,  with  5  milligrammes  of  culture  obtained  from  Guinea-pig  14  (Virus  B.  I.), 
used  was  19  days  old,  20th  generation. 

Initial  Weight— 360  grammes. 

Final  Weight— 400  grammes. 

Gain  in  Weight — 40  grammes. 

Killed— July  19th,  1904,  31  days  later. 


The  culture 


POST-MORTEM  EXAMINATION. 

Intestines. — Two  Peyer's  patches  in  the  ileum  showed 
minute  yellow  foci.     Otherwise  the  intestines  were  normal. 

Submental  and  Right  Submaxillary  Glands. — Were 
much  enlarged,  caseous  and  softened.  The  left  cervical 
gland  contained  a  caseous  softened  nodule  5  mm.  in 
diameter. 

Mesenteric  Glands. — Three  were  enlarged,  indurated  and 
partly  caseous. 

Ileo-colic  Gland. — One  was  slightly  enlarged  and  showed 
on  section  a  caseating  nodule  4  mm. -in  diameter. 


Colic  Gland. — One  contained  a  minute  point 
Spleen. — Showed    four    or     five     shot-sized     caseating 
tubercles. 

Liver,  Kidneys  and  Suprarenal  Bodies. — Normal. 

There  was  a  small  caseous  tubercle  in  the  portal  gland. 

Lungs. — Contained  a  moderate  number  of  grey 
miliary  tubercles ;  the  bronchial  glands  were  apparently 
normal. 

Microscopical  Exam ination. 
Tubercle  bacilli  in  ileum,  mesenteric  gland  and  lung  ; 
no  tubercle  bacilli  in  the  spleen  or  a  submaxillary  gland. 
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ABSTRACTS   OF  POST-MORTEM   NOTES    OF   GUINEA-PIGS   FED   WITH  THE 
TUBERCULOUS   MILK   OF  COW  44    (See  Table  I  A). 


Number 

of 
Guinea- 
Pie:. 


Duration  of 
Feeding. 


*740 


6  days 


741 


6  days 


742 


6  days 


743 


6  days 


727 


728 


729 


11  days 
11  days 
11  days 


730 


11  days 


Duration 
of  Life. 


26  days.  In  the  small  intestine  there  were  three  caseous  nodules  in  Peyer's  patches,  each 
(Killed)  about  5  mm.  in  diameter  ;  no  ulceration.  Three  mesenteric  glands  in  the  anterior 
part  of  the  mesentery  were  indurated  and  showed  yellow  focu 

Other  glands  and  all  organs  appeared  normal. 

Microscopical  :  No  T.B.  found  in  intestine  or  mesenteric  gland. 


26  days 
(Killed) 


26  days 
(Killed) 


26  days 
(Killed) 


1 1  days 
(Died) 


(11  days) 
(Died) 


40  days 
(Killed) 


40  days 
(Killed) 


Small  intestine.  Under  the  mucous  membrane  of  the  ileum  there  were  three 
minute  greyish-white  foci  and  a  caseous  nodule  in  a  Peyer's  patch.  Three 
mesenteric  glands  showed  minute  yellow  foci. 

Two  submental  glands  were  enlarged  and  indurated  ;  one  contained  a  softened 
caseous  nodule  5  mm.  in  diameter ;  the  other  and  a  left  submaxillary  gland 
showed  small  opaque  foci.     Other  glands  and  all  organs  normal. 

Microscopical  :  T.B.  in  intestine.     None  in  mesenteric  gland. 


About  the  middle  of  the  intestine  a  Peyer's  patch  contained  a  caseous  nodule  2  mm. 
in  diameter. 

One  mesenteric  gland  contained  a  hard  translucent  nodule  which  was  not  caseous. 

Two  colic  glands  contained  nodules  just  beginning  to  caseate.  No  tuberculosis  else- 
where. 

MICROSCOPICAL  :  Numerous  T.B.  in  intestinal  nodule,  a  few  in  a  colic  gland. 

There  were  four  caseous  nodules  in  Peyer's  patches    at  irregular  intervals  along 

small  intestine,  first  4"  from  pylorus. 
The  gland  lying  near  the  second  part  of  the  duodenum  was  indurated  and  showed 

a  caseating  nodule. 
One  mesenteric  and  one  colic  gland  showed  early  foci  of  caseation. 
MICROSCOPICAL:  Numerous  T.B.  in  intestinal  nodule. 


No  maeroscopical  evidence  of  tuberculosis. 


One  of  th  ?  Peyer's  patches  in  the  ileum  (18"  from  the  ileo-ccecal  valve)  contained 
a  small  firm  caseous  nodule.  Two  mesenteric  glands  showed  caseous  and  softened 
nodules  ;  the  ileo-colic  glands  (6  in  number)  were  enlarged,  indurated  and  case- 
ating. The  liver  showed  a  number  of  greyish-white  foci  and  two  or  three 
irregular  nodules.     There  was  a  yellow  focus  in  the  portal  gland- 

The  spleen  showed  about  10  small  greyish-white  tubercles.  Other  organs  and  glands- 
were  normal. 

Microscopical  :  T.B.  in  an  ileo-colic  gland  and  in  the  spleen. 

Tne  ileum  showed  a  firm  caseous  nodule,  5  mm.  in  diameter,  13"  from  the  ileo-coecal 

valve. 
Two  ileo-colic  glands  were  enlarged,  indurated  and  caseating. 
The    left   submaxillary  gland   was  practically  entirely  caseous.     Other  lymphatic 

glands  and  all  organs  were  normal. 
Microscopical:  T.B.  after  prolonged  search  found  in  a  mesenteric  gland;  none 

in  intestinal  nodule  or  submaxillary  gland. 


*  All  the  Guinea-pigs  marked  with  an  asterisk  were  accidentally  killed. 


69] 


ABSTRACTS    OF    POST-MORTEM    NOTES    OF    GUINEA-PIGS    FED    WITH    THE 
TUBERCULOUS    MILK    OF    COW    64    (See  Table  I  A.) 


Number 

of 

Guinea- 

Pig. 

Duration 
of 

Feeding. 

Duration 

of 

Life. 

Result. 

814 
815 

Fed  once  with 
0-25    cc.     milk 

=  about 
250,000  T.B. 

Ditto 

114  days 
(Killed) 

18  days 
(Died) 

No  tuberculosis. 

Small  intestine  normal  except  for  one  Peyer's  patch  near  the  pylorus  which  con- 
tained an  opaque  yellow  point. 

There  was  a  yellowish  area,  Jin.  in  diameter,  in  the  crccum,  which  when  cut  into 
showed  soft  caseo-pus  ;  two  lymphoid  patches  showed  minute  opaque  foci. 

Mesenteiic  glands  enlarged  ;  one  contained  numerous  caseous  foci.  The  ileo-colie 
glands  showed  caseous  softened  foci  and  firm  caseous  areas. 

Spleen,  twice  the  normal,  filled  with  mustard-seed-sized,  greyish-white  tubercles. 

Liver  beset  with  greyish-white  irregular  foci,  largest  diameter  of  a  shot.  Portal 
gland  large  :  no  opaque  foci  seen.     Other  organs  and  glands  normal. 

Microscopical  : — No  T.B.  in  mesenteric  gland  or  ccecum.  T.B.  (not  numerous)  in 
spleen. 

ABSTRACTS    OF    POST-MORTEM    NOTES    OF    GUINEA-PIGS    FED    WITH    THE 
TUBERCULOUS    MILK    OF    COW    172    (See  Table  IV.  A). 


Number 

of 
Guinea- 
Pic 


1,021 


1,024 


1,022 


Duration 
of 

Feeding. 


From  May  31, 
1904,    to    July 
22,  1904 
(52  days) 
(every  third  day 
for  the  first  fort- 
night and  every 
day  for  the  rest 
of  the  period) 

ditto 


Duration 

of 

Life. 


52  days 
(Killed) 


ditto 


52  days 
(Killed) 


79  days 
(Killed) 


Result. 


In  left  caudal  lobe  under  the  pleura  there  were  little  groups  (4  to  6)  of  translucent 
tubercles,  the  largest  the  size  of  rape-seeds.  Bronchial  glands  normal.  Liver 
showed  a  few  minute  yellowish  points.     Other  organs  and  glands  normal. 

Microscopical  :— T.B.  numerous  in  liver. 


Intestines  and  mesenteric  glands  normal.  The  liver  showed  on  the  surface  a  few 
minute  yellow  points.  Spleen,  lungs  and  kidneys  normal.  Left  bronchial 
gland  large,  firm,  and  on  section  almost  entirely  destroyed  by  caseation.  Right 
bronchial  gland  contained  a  caseating  nodule  3  mm.  in  diameter.  Other  glands 
normal. 

Microscopical -.—Numerous  T.B.  in  the  bronchial  glands;  two  seen  in  a  focus 
from  the  liver. 

12"  from  the  pylorus  there  was  a  disc-like  thickening  of  the  wall  of  the 
intestine,  1  cm.  in  diameter  ;  on  the  internal  surface  it  projected  above  the 
mucous  membrane  and  showed  at  one  margin  a  small  circular  punched-out  ulcer  ; 
on  section  the  nodule  was  caseous  in  the  centre  and  beginning  to  soften.  The 
rest  of  the  intestines  were  normal. 

Mesenteric  glands  :  one  2x12x1  -2  cm.  very  indurated,  and,  except  for  a  small  patoh 
of  translucent  tissue,  caseous  throughout ;  other  mesenteric,  the  ileo-colic  and  the 
colic  glands  were  normal.  The  liver  showed  3  or  4  grey  translucent  nodules 
about  2  mm.  in  diameter.  Spleen,  slightly  enlarged,  contained  six  ii regular 
caseating  nodules  2  to  6  or  7  mm.  in  diameter.  The  portal  and  right  bronchial 
glands  were  enlarged  and  indurated  and  showed  firm  caseous  patches  ;  the  left 
bronchial  contained  a  caseous  focus,  the  coeliac  a  caseous  nodule. 

In  the  right  caudal  lobe  there  were  2  or  3  pin-head  sized  translucent  tubercles. 

Oiher  organs  and  glands  were  normal. 

Microscopical:— T.B.  in  intestine,  mesenteric  gland,  spleen  and  right  bronchial 
gland  ;  none  in  the  liver. 
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LIST  OF  FOUR  WHITE  RATS  FED  WITH  TUBERCULOUS   MILK   AND   TEN   FED 

WITH  TUBERCULOUS  TISSUES. 


Number 
of  rat. 


10 


11 


12 


13 


14 


Material  used  for 
feeding. 


Duration 

of 
feed  inir. 


Milk  of  Cow  44  - 


Milk  of  Cow  44 


Milk  of  Cow  44 


Milk  of  Cow  44 


15 


16 


17 


18 

19 

20 
21 


The   tuberculous  or- 
gans  of    fi  f  t  e  e  n  < 
guinea-pigs. 


20  days 


20  days 


20  days 


20  days 


23  days 


Duration  of 
life. 


22 


23 


The  tuberculous  or- 
gans   of    fifteen' 
guinea-pigs. 


12  days 


12  days 

12  days 
12  days 


Died,  138   days 
Killed,  140  days 

Killed,  140  days 

Killed,  140  days 

Died,   101  days 


Died,   151  days 


Killed,  198  days 


Killed,  198  days 


12  days 


12  days 


Died,    26    days 


Killed,  139  days 

Killed,  139  days 
Killed,  167  days 


Died,   192  days 


Died,  241    days 


Result. 


No  sign  of  tuberculosis.     Right  lung  consolidated  ;  con- 
tained   0    to   8  yellow  nodules  with   tliin  walls   and 
greenish-yellow  purulent  contents.    No  tubercle  bacilli 
found  in  the  pus. 
All   organs   and  glands  were   perfectly  normal  in  ap- 
pearance. 
Microscopical :  T.B.  were  found  in  an  ileo-colic  gland  ; 
none  in  a  niid-niesenteric  gland  and  none  in  a  Peyer's 
patch. 
Organs  and  glands  normal  to  the  naked  eye. 
Microscopical : 

Mesenteric  glands  (2  smears). — No  T.B. 
Ileo-colic  gland  and  spleen. — No  T.B. 
Cceliac  gland. — T.B.  in  small  numbers. 
All  organs   and   glands  were   perfectly  normal  in  ap- 
pearance. 
Microscopical : 

Lymphatic  follicle  in  large  intestine.     N<-  T.B. 
Mesenteric  gland. — Moderately  numerous  T.B. 
Cceliac  gland.— No  T.B. 
Intestines  normal.      Mesenteric  glands   not   enlarged. 
Liver,  spleen,  and  kidneys  normal.     Lungs:  Posterior 
part  of  the  left  caudal  lobe  consolidated.      All  the 
lobes  of  the  right  lung    were  collapsed  and  consoli- 
dated ;  they  contained  numerous  thin-walled  cavities 
tilled  with  yellow  pus.      One  of  these  cavities  was 
loculated  and  almost  completely  replaced  the  tissue 
of  the  right  caudal  lobe. 
Microscopical  :  A  few  T.B.   in  the   mesenteric    gland ; 

none  in  the  pus  from  the  lung. 
No  tuberculous  lesions  in  the  mesenteric  glands  or  in 
any  of  the  organs.  The  right  lung  was  collapsed,  all 
functional  tissue  being  replaced  by  thin- walled  cysts, 
some  the  size  of  a  large  pea,  filled  with  thick  greenish- 
yellow  pus.  The  left  lung  was  bulky  and  the  heart 
displaced  to  the  right  side. 
Microscopical:  Fairly  numerous  T.B.  were  found  in  a 

smear  made  from  a  mesenteric  gland. 
Body  very  fat  and  well  nourished.  Intestines  and 
mesenteric  glands  normal.  There  was  a  small 
whitish-yellow  nodule  in  the  liver  beneath  the  capsule. 
The  lungs  were  partly  consolidated  and  showed  a  few 
yellow  nodules. 
Microscopical :  No  T.B.  found  in  mesenteric  gland,  liver, 

or  lungs. 
Right  cephalic   lobe    consolidated   ;    surface    nodular, 
showed  on  section  small  cavities  filled  with  a  trans- 
lucent jelly-like  material. 
Other  organs  and  all  glands  normal. 
Microscopical:  No  T.B.  in  mesenteric  glands  or  lungs. 
(LP.  1058  inoculated  with  an  emulsion  made  from  the 
mesenteric  glands  remained  healthy. 
The   lungs   were  consolidated   and   showed    numerous 

yellow  softened  nodules. 
Other  organs  and  all  glands  were  normal. 
Microscopical :  No  T.B.  in  a  mesenteric  gland  or  lung 

nodule.     1  T.B  found  in  an  ileo-colic  gland. 
All  organs  and  glands  normal  to  the  naked  eye. 
Microscopical  :  T.B.  found  in  small  number  in  a  smear 

made  from  the  mesenteric  gland. 
( Organs  and  glands  perfectly  normal  in  appearance. 
Microscopical  :  No  T.B.  in  mesenteric  gland  or  in  lung. 
Intestines  and  mesenteric  glands  normal. 
In  the  liver  substance,  beneath  the  capsule,  there  was 
a  mnstard-seed-siztd  yellow  focus,  which  easily  shelled 
out. 
Lungs  :  Anterior  lobes  reddish  and  consolidated,  nodular 
on  the  surface,  showed  on  section  little  cavities  filled 
with  a  translucent  mucinous  substance. 
Microscopical :  No  T.  B.  in  a  mesenteric  gland,  an  ileo- 
colic gland,  liver  or  lungs  (2  smears). 
Lungs  congested  ;    in  the  depth  of  one  lobe  there  was  a 
small  hard  nodule  lilled  with  thick  yellow  purulent 
material.     Body  normal  elsewhere. 
M  icroscopical  :  Numerous  T.  B.  in  a  smear  from  a  mesen- 

teric  gland. 
Right  lung  packed  with   thin-walled  cysts  the  size  of 
peas,  tilled  with  thick  greenish-yellow  pus  ;  lung  en- 
larged.    Other  organs  and  all  glands  normal. 
Microscopical:  T.B.  in  mesenteric  gland ;  none  in  ileo- 
colic gland,  spleen,  or  lung. 
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LIST  OF  WHITE  RATS  FED  WITH  TUBERCULOUS  MILK  AN  J)  TISKIKS. 


Number  of 
Rat. 


31 


26 


32 


27 


33 


28 


34 


29 


35 


30 


36 


Material  used 
for  Feeding. 


Tuberculous 
milk    and    the 

tuberculous 
organs  of  four 
rabbits  and  12 

guinea-pigs 


do. 


do.- 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


Duration  of 
Feeding. 


Fed  for  11  days 

on  tuberculous 

milk  and  during 

33  days  on 

tuberculous 

tissues 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


Duration 
of 
Experi- 
ment.* 


Killed, 
44  days 


Killed, 
41  days 


Died, 
62  days 


Died, 
61  days 


Killed, 
93  days 


Killed, 
93  days 


Killed, 
221  days 


Died, 
167  days 


Killed, 
222  days 


Killed, 
221  days 


Killed, 
257  days 


Killed, 
276  days 


Result, 


Organs  and  glands  all  healthy  except  lungs,  which  showed 
consolidation  of  cephalic  lobes  ;  tin;  consolidated  part* 
were  red  and  contained  greyish  nodules  (size  of  small 
shot)  filled  with  pale  mucinous  material. 

Microscopical  :  T.B.  found  in  mesenteric  glands  ;  none  in 
an  ileo-colic  gland  or  in  the  lungs. 


Organs  and  glands  all  healthy. 

Microscopical  :  Moderately  numerous  T.B.  in  a  mesenteric 
gland  ;  none  in  an  ileocolic  gland  or  in  the  lungs. 


Organs  and  glands  all  healthy  except  lungs,  which  were 
partly  solid  and  contained  grey  translucent  nodules 
softened  in  the  centre  (not  tuberculous). 


Intestines  and  mesenteric  glands  normal.  The  liver 
contained  near  the  margin  a  dry  yellow  cheesy  body 
about  the  size  of  a  pin's  head.  The  right  lung  was 
collapsed  and  consolidated  and  packed  with  thin  walled 
cysts  filled  with  yellow  purulent  material  ;  the  left 
lung  was  enlarged  and  contained  one  translucent  tubercle. 

Microscopical  :  Mesenteric  glands,  numerous  tubercle 
bacilli  ;  liver  and  lung,  no  T.B. 


Organs  and  glands  perfectly  healthy. 

Microscopical  :    A   few   T.B.    found  in   smears  from   the 
mesenteric  glands. 


Organs  and  glands  all  quite  healthy. 

Microscopical  :  A  few  T.B.  were  found  in  smears  from  the 
mesenteric  glands. 


Intestines  and  mesenteric  glands  normal. 

An  ileocolic  gland  was  slightly  enlarged  and  showed  an 

opaque  yellow  focus. 
Other  organs  and  glands  normal. 
Microscopical  :    Numerous  T.B.   in  a  mesenteric  gland  ; 

none  in  the  ileo-colic  gland. 

Left  lobes  of  lung  consolidated,  dark  red  in  colour,  con- 
tained small  cavities  filled  with  mucoid  material  ; 
bronchi  contained  yellow  muco-pus. 

Other  organs  and  all  glands  normal. 

Microscopical  :  Smears  from  lungs  and  mesenteric  gland 
showed  no  T.B. 

Cephalic  lobes  of  lungs  consolidated  and  studded  with 
little  grey  tubercles,  which  projected  on  the  surface  ;  in 
the  caudal  lobe  there  was  a  larger  grey  nodule. 

Other  organs  and  all  glands  normal  to  the  naked  eye. 

Microscopical  :  Smears,  8  T.B.  in  a  mesenteric  gland  and 
3  in  an  ileocolic  gland. 

Paraffin  sections.  The  mesenteric  gland  showed  a  small 
area  of  necrosis  with  an  amorphorus  granular  appear- 
ance ;  in  each  of  these  areas  there  were  fairly  numerous 
tubercle  bacilli. 

All  organs  and  glands  normal. 

Microscopical :  Smear  preparations  ;  mesenteric  gland,  no 
T.B.  ;  ileo-colic  gland  (?)  1  T.B. 

The  mesenteric  glands  were  normal  in  size  ;  close 
inspection  revealed  some  extremely  minute  greyish- 
white  specks  in  the  cortex  ;  a  few  similar  specks  were 
seen  in  an  ileo-colic  gland. 

Other  glands  and  all  organs  were  normal. 

Microscopical :  T.B.  in  smear  from  mesenteric  gland  ; 
none  in  ileo-colic  gland. 

Paraffin  sections  of  the  ileo-colic  gland  revealed  no  foci  of 
necrosis,  and  no  tubercle  bacilli  were  found,  in  fact  the 
gland  appeared  perfectly  normal. 

Intestines  and  mesenteric  glands  normal.     An  ileocolic 

gland   showed   one  or  two  minute  spots.     Spleen  and 

liver  normal. 
Anterior  lobes  of  lungs  consolidated. 
Microscopical  :  T.B.   fairly    numerous    in   a    mesenteric 

gland  ;    scanty  in  an  ileo-colic   gland  ;    none   seen  in 

the  lung. 


*  Calculated  from  the  day  the  feeding  began. 
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HEDGEHOG    2. 

Fed  with  tuberculous  milk  of  Cow  172  from  July  10th  until  June  23rd,  1904. 

Duration  of  Feeding— 43  days. 

Killed— June  23rd,  1904.    [43  days  after  the  experiment  began.] 

POST-MORTEM  EXAMINATION.  Microscopical. 

Organs  and  glands  all  healthy,  except  the  lung,  one  lobe  No  T.B.  in  lung,  submaxillary  gland,  cervical  gland  or 

of  which  showed  a  small  patch  of  collapse.  spleen. 


HEDGEHOG    4. 

Fed  with  tuberculous  milk  of  Cow  172  from  June  10th  until  July  23rd,  1904. 

Duration  of  Feeding— 43  days. 

Died-October  16th,  1904,  128  days  from  the  beginning  of  the  experiment. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  pharynx  normal.  The  left  cervical  gland 
was  much  enlarged  and  was  yellow  caseous  and  softened 
practically  throughout.  The  right  cervical  gland  showed 
a  few  caseous  foci.  The  left  pharyngeal  gland  contained 
a  group  of  small  caseous  tubercles;  the  right  was  normal. 
Submaxillary  glands  normal.  Liver  pale,  showed  several 
fatty-looking  patches.     Kidneys  enlarged  and  congested, 


capsules  stripped  readily ;  a  smear  made  from  the  kidney 
tissue  showed  numerous  polynuclear  leucocytes.  Intestines 
and  mesenteric  glands  normal.  Lungs,  spleen,  and 
suprarenal  bodies  normal. 

Microscopical. 

Moderately  numerous  T.B.  in  left  cervical  gland ;  none 
in  a  mesenteric  gland,  spleen,  kidney  or  liver. 


HEDGEHOG  10. 

Fed  once  on  July  27th,  1904,  with  tuberculous  milk  of  Cow  164. 

Amount  of  Milk— 283  c.c. 

Number  of  Tubercle  Bacilli— 1,000,000. 

Died— August  22nd,  1904. 

Duration  of  Experiment— 26  days. 


POST-MORTEM  EXAMINATION. 

Intestines,  cervical  and  mesenteric  glands  noimal. 
Liver,  spleen,  kidneys  and  suprarenal  bodies  normal. 
Lungs;  right  cephalic  lobe  firm  red  and  consolidated;  in 
the  right  anterior  and  middle  lobe=;  there  were  small  patches 
of  consolidation ;  both  posterior  lobes  showed  numerous 
dark   grey   bodies   about  the   size   of  rape  seeds;    they 


could  be  distinctly  felt  between  the  finger  and  thumb. 
Bronchial  glands  normal. 


Microscopical. 

Mesenteric  gland  No  T. 

Lung  tubercle  No  T. 

Solid  patch  in  lung     No  T.  B. 


B. 
B. 


HEDGEHOG  12. 

Fed  once  on  July  27th,  1904,  with  tuberculous  milk  of  Cow  164 

Amount  of  Milk— 28-3  c.c. 

Number  of  Tubercle  Bacilli -1,000,000. 

Died— October  7th,  1904. 

Duration  of  Experiment— 72  days. 

POST-MORTEM  EXAMINATION. 

Intestines  and  mesenteric  glands  normal.  In  ea-m 
posterior  lobe  of  the  lung  there  were  several  minute  dark 
grey  spherical  bodies.  (See  Hedgehog  10.)  Other  organs 
normal. 


Microscopical. 

Two  smears  from  the  lung  tubercles  showed  no  tubercle 
bacilli. 


HEDGEHOG  14. 

Fed  once  on  August  3rd,  1904  with  an  emulsion  (mixed  with  milk)  made  from  the  tuberculous  organs  of  G.P.  1041 
(inoculated  with  milk  of  Cow  172). 

Died— September  27th,  1904.    55  days  after. 

POST-MORTEM   EXAMINATION. 

Tonsils  normal.  Left  cervical  gland  slightly  enlarged, 
contained  a  caseous  focus  about  2  mm.  in  diameter  sur- 
rounded by  a  zone  of  firm  translucent  tissue.  Right 
cervical  gland  normal.  Left  retro- pharyngeal  gland 
enlarged  showed  on  section  a  small  soft  caseous  focus. 
In  the  right  pharyngeal  gland  there  was  a  minute  yellow 
speck.  The  omentum  contained  from  1  to  10  hard  dry 
yellow  bodies,  between  2  and  3  mm.  in  length,  and  1  to 
1*5  mm.  in  thickness;  crushed  between  ground  glass 
plates,  they  were  gritty  and  yielded  with  a  I  if  tie.  waiter  a 
chalky  white  emulsion.  Nothing  abnormal  was  seen 
( 1-iowhere 


Microscopical. 

Smears  from  the  left  cervical  gland  and  the  left  retro- 
pharyngeal showed  very  numerous  tubercle  bacilli;  the 
bacilli  varied  much  in  length,  some  being  very  long, 
curved  and  beaded;  in  some  of  the  bacilli  round  deeply 
stained  bodies  were  seen,  usually  at  the  poles,  but  occa- 
sionally in  the  centre  of  the  bacillus.  Moderately 
numerous  tubercle  bacilli  were  found  in  one  of  the  small 
bodies  in  the  omentum,  and  also  in  a  mesenteric  gland 
(the  mesenteric  glands  were  normal  in  size  and  appear- 
ance) ;  a  few  T.B.  were  found  in  the  spleen. 
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HEDGEHOG   16. 


Fed  on  August  3rd,  1904,  with  an  emulsion  (mixed  with  milk)  made  from  the  tuberculous  organs  of  G.P.  1041. 
(Inoculated  with  milk  of  Cow  172.) 

Died— October  2nd,  1904—60  days  later. 


POST-MORTEM  EXAMINATION. 

A  gland  on  the  left  side,  near  the  angle  of  the  jaw, 
showed  in  the  cortex  an  opaque  greyish-white  patch,  about 
2*5  mm.  in  diameter.  Other  glands  in  the  neck  were 
normal.  Stomach :  The  mucous  membrane  showed  large 
patches  of  haemorrhage,  but  no  ulceration.  Small  intestine : 
There  were  several  patches  of  haemorrhage  in  the  mucous 
membrane ;  to  many  of  these  areas  a  little  mass  of  yellow 
mucinous  material  was  adherent.     The  mesenteric  glands 


were  normal  in  size  and  appearance.  The  lungs  showed. 
scattered  throughout  the  substance,  but  chiefly  in  the 
posterior  lobes,  minute  dark-grey  bodies  (?)  tubercles. 
Spleen,  liver  and  kidneys  normal. 

Microscopical. 

Numerous  T.B.  in  the  nodule  in  the  gland  in  the  neck  ; 
a  few  in  a  smear  from  the  mesenteric  glands ;  none  in  the 
spleen. 


HEDGEHOG  30. 

Fed  on  September  26th,  1905,  with  100  milligrammes  of  culture  derived  from  the  original  material  of  Virus  B.  XXI. 
Died — November  20th,  1905.     55  days  later. 

POST-MORTEM     EXAMINATION. 
All  the  organs  and  glands  were  perfectly  normal  to  the  naked  eye. 


HEDGEHOG  32- 

Fed  on  September  26th,  1905,  with  10 '0  milligrammes  of  culture  derived  from  the  original  material  of  Virus  B.  XXI. 
Died— November  17th,  1905.     52  days  later. 


POST-MORTEM   EXAMINATION. 
Tonsils. — Normal. 

Right   Pharyngeal   Gland. — Showed   a   minute    greyish 
white  focus. 
Left  Pharyngeal  Gland. — Normal. 
Intestines. — Normal. 
Mesenteric  Glands. — Normal  in  appearance. 


All  the  organs  and  all  the  lymphatic  glands  (not  men- 
tioned above)  were  normal. 

Microscopical  Examination.    {Smear  Preparations.) 
Pharyngeal  Gland. — Several  tubercle   bacihV  found. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Spleen. — No  tubercle  bacilh. 


HEDGEHOG   20. 

Fed  on  July  10th,  1905,  with  1  milligramme  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed — When  ill,  August  26th,  47  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

All  the  organs  and  lymphatic  glands  were  normal  to 
the  naked  eye. 


Microscopical  Examination. 

Submaxillary  Gland. — No  tubercle  bacilli. 
Cervical  Gand. — No  tubercle  bacilli. 
Mesenteric  Gland. — No  tubercle  bacilli. 


HEDGEHOG   18. 

Fed  on  June  2nd,  1905,  with  1  milligramme  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed— September  21st,  1905,  111  days  after. 

,  POST-MORTEM  EXAMINATION. 

Organs  and  glands  perfectly  healthy. 
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ADDITIONAL    FEEDING    EXPERIMENTS. 


These  experiments  were  carried  out  with  a  view  to 
obtaining  precise  information  as  to  the  course  of  infection 
in  animals  fed  with  bovine  tubercle  bacilli. 

The  experiments  consisted  in  feeding  animals  with 
large  doses  of  tubercle  bacilli  (cultures  and  emulsions  of 
tuberculous  tissues),  killing  them  at  short  intervals  sub- 
sequently and  inoculating  emulsions  of  different  organs 
and  glands  into  guinea-pigs.  Thirteen  dogs,  five  pigs 
and  one  monkey  were  used.  In  eleven  of  the  dogs  and 
in  the  monkey  chyle  from  the  thoracic  duct  was  collected 
at  varying  intervals  after  feeding  and  inoculated  into 
guinea-pigs.  I  am  indebted  to  Dr.  Shore,  Lecturer  in 
Physiology  in  the  University  of  Cambridge,  for  demon- 
strating to  me  the  method  of  exposing,  and  withdrawing 
chyle  from,  the  thoracic  duct. 

The  operation  of  inserting  a  cannula  into  the  duct 
was  not  in  all  cases  attended  with  success.  Whenever 
the  attempt  failed  the  chyle  was  allowed  to  flow  into  the 
wound  from  which  it  was  pipetted.  All  the  operations 
were  formed  with  sterile  instruments  and  every  precau- 
tion taken  to  prevent  accidental  contamination,  so  that 


the  collection  of  chyle  from  the  wound  instead  of  through 
a  cannula  does  not  appear  to  possess  any  serious  objection. 

DOGS. 

In  two  of  the  experiments  on  dogs  three  guinea-pigs* 
inoculated  with  chyle  were  found  on  post-mortem  ex- 
amination to  be  tuberculous  ;  the  tuberculosis  in  these 
animals  had  originated  in  the  thorax  and  was  therefore 
not  produced  by  the  material  inoculated. 

With  these  exceptions  none  of  the  guinea-pigs  inocu- 
lated with  chyle  showed  tuberculous  lesions  on  post- 
mortem examination. 

In  every  case  guinea-pigs  were  inoculated  with 
emulsions  made  from  the  mesenteric  glands  and  in 
some  instances  emulsions  from  the  lungs,  bronchial 
glands  or  liver  were  inoculated  as  well.  None  of  the 
latter  animals  became  tuberculous.  In  six  of  the  ex- 
periments the  guinea-pigs  inoculated  from  the  mesenteric 
glands  developed  tuberculosis,  in  six  they  remained 
healthy  and  in  one  they  died  of  an  acute  infection. 

The  results  of  these  inoculations  are  given  in  tabular 
form. 


No.  of 
Dog. 


Age. 


2 
4 
10 
28 
32 
34 
3G 
38 
40 
42 
44 
46 
94 


Adult 

)> 
Young 

» 

Adult 

Young 


Glands  removed  after 
feeding. 


About  18  months 
Adult 

)> 
Young 


6£  hours 

5  „ 

24  „ 

64  „ 

5  „ 

4i  „ 

24  „ 

96  „ 

6*  „ 

4  „ 

3  „ 

28*  „ 


Result  of  Inoculation  into  Guinea-pigs. 


No  tuberculosis. 

One  guinea-pig  became  tuberculous. 

The  guinea-pigs  died  of  an  acute  infection. 

No  tuberculosis. 

Two  guinea-pigs  became  tuberculous. 

No  tuberculosis. 

Two  guinea-pigs  became  tuberculous. 

One  guinea-pig  showed  slight  tuberculosis. 

Two  guinea-pigs  became  tuberculous. 

No  tuberculosis. 


One  guinea-pig  became  tuberculous  ;  the  others 
died  of  an  acute  infection. 


They  show  conclusively  that  tubercle  bacilli  can  within 
a  comparatively  short  space  of  time  pass  through  intact 
intestinal  mucous  membrane  and  find  their  way  into  the 
mesenteric  glands. 

As  to  the  subsequent  course  of  infection  the  experi- 
ments with  the  chyle  give  no  information. 

Their  negative  character  suggested  the  possibility 
that  tubercle  bacilli  which  had  arrived  in  the  mesenteric 
glands  during  the  period  of  digestion  of  the  experimental 
meal  might  be  arrested  and  remain  there  until  the  chyle 
of  the  next  or  subsequent  meals  carried  some  of  them 
further  onwards  and  finally  into  the  thoracic  duct.  To 
test  the  truth  of  this  hypothesis  a  series  of  three  puppies 
{see  page  699)  was  fed  with  tuberculous  material  and 
killed  at  intervals  of  three,  twenty-four  and  ninety-six 
hours  respectively,  emulsions  of  mesenteric  glands,  lung 
and  bronchial  glands  (two  cases)  being  inoculated  into 
guinea-pigs  ;  in  each  case  before  the  dog  was  killed  the 
thoracic  duct  in  the  neck  was  opened  under  an  anaesthetic 
and  chyle  collected. 

In  the  first  two  cases  the  guinea-pigs  inoculated  from 
the  mesenteric  glands  became  tuberculous,  whilst  those 
inoculated  from  the  chyle,  lung  and  bronchial  glands  (one 
case)  remained  healthy. 

In  the  third  case  the  guinea-pigs  inoculated  from  the 
mesenteric  glands  and  the  one  from  the  lung  became 
tuberculous;  those  inoculated  with  chyle  and  bronchial 
gland  remained  healthy. 

Another  young  dog  (No.  94,  page  7'H)  was  fed  with 
1  gramme  oi  culture  of  tubercle  bacilli  mixed  with  milk 
and  killed  31   hours  afterwards. 


Chyle,  collected  during  two  and  a  half  hours  before  the 
death  of  the  dog,  and  emulsions  of  various  organs  and 
glands,  were  inoculated  into  guinea-pigs.  None  of  the 
guinea-pigs  inoculated  with  chyle  developed  tuberculosis. 

One  of  the  guinea-pigs  inoculated  with  an  emulsion 
from  an  ileo-colic  gland  became  tuberculous  and  one  each 
of  the  two  inoculated  with  emulsions  from  the  mesenteric 
glands  and  the  lung  showed  in  10  and  18  days  respectively 
one  tubercle  in  the  omentum,  in  which  tubercle  bacilli 
were  found,  and  no  sign  of  disease  elsewhere.  The  other 
guinea-pigs  were  killed  and  showed  no  tuberculosis  or 
diod  too  soon  for  tuberculosis  to  develop  {see  pige  7J2) 

The  last  two  experiments  show  that  in  the  dog  tubercle 
bacilli  gain  access  to  the  lungs  very  soon  after  their 
absorption  from  the  alimentary  tract. 

Whether  the  dissemination  from  the  mesenteric  glands 
takes  place  along  the  lymph  stream  or  by  means  of  the 
blood  stream  has  not  been  determined 

PIGS. 

Five  pigs  were  fed  with  emulsions  of  tuberculous  organs 
rich  in  bacilli  and  killed  at  intervals  of  five  hours,  one,  two, 
four  and  eighteen  days  after  feeding  respectively. 

The  last  three  Nos.  86,  88  and  90,  wTere  fed  at  the  same 
time  and  with  equivalent  doses  of  emulsion  ;  the  amount 
was  rather  less  in  these  cases  than  in  the  first  two. 

*  These  guinea-pigs  belonged  lo  the  batch  of  guinea-pigs, 
of  which  several  showed  spontaneous  tuberculosis,  obtained 
from  a  dealer  in  London  and  referred  to  in  the  report  on  the 

ec  mil  Beries  of  special  feeding  experiments. 
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l/mulsions  of  the  mesenteric  giands,  liver  and  lung  of 
the  pig  killed  five  hours  after  feeding  were  inoculated 
into  guinea-pigs  and  none  developed  tuberculosis.  Of  the 
guinea-pigs  inoculated  with  various  tissue  emulsions  of 
the  second  pig,  killed  24  hours  after  feeding,  the  one 
inoculated  with  the  mesenteric  gland  emulsion  became 
tuberculous  ;  the  others  remained  healthy.  None  of  the 
guinea-pigs  inoculated  from  the  pigs  killed  two  and  four 
days  after  feeding  developed  tuberculosis  ;  both  guinea- 
pigs  inoculated  from  the  mesenteric  glands  of  the  latter 
unfortunately  died  in  a  few  days  of  an  acute  infection. 

In  Pig  90,  killed  18  days  after  feeding,  bacilli  were  found 
to  be  present  in  the  mesenteric  glands,  lung,  a  bronchial 
•gland  and  the  spleen  but  not  in  the  liver  ;  the  tuberculosis 


in  the  guinea-pig  inoculated  with  the  spleen  emulsion  was 
very  slight. 

These  experiments  show  that  tubercle  bacilli  arc  rapidly 
disseminated  in  the  body  of  the  pig  but  are  apparently 
absorbed  more  slowly  from  the  alimentary  tract  than 
is  the  case  with  dogs. 

MONKEY. 

The  experiment  on  the  monkey  was  vitiated  by  the 
presence  of  tuberculous  lesions  in  the  lungs  and  bronchial 
glands ;  it  is  interesting  to  record,  however,  that  none 
of  the  guinea-pigs  inoculated  with  the  chyle  or  with  the 
emulsion  of  the  mesenteric  glands  developed  tuberculosis. 


DETAILED  DESCRIPTION  OF   THE  EXPERIMENTS. 


DOG  2  (old). 

Fed  on  June  2,  1904.  with  22  cc.  of  an  emulsion  of 
guinea-pig  organs  containing  approximately  5,000,000,000 
tubercle  bacilli.  The  emulsion  was  mixed  with  about 
<50  cc.  milk  and  administered  by  means  of  a  stomach  tube  ; 
no  food  had  been  given  during  the  previous  twenty-four 
hours. 

The  dog  was  anaesthetised  five  hours  after  the  ex- 
perimental feed  and  the  thoracic  duct  exposed.  An 
attempt  to  insert  a  cannula  in  the  duct  failed,  so  the  chyle 
-was  allowed  to  accumulate  in  the  wound  cavity  from 
■which  it  was  pipetted  ;  7  cc.  were  thus  collected  ;  2  co- 
were  inoculated  into  each  of  two  guinea-pigs,  and  2  5  cc. 


were  shaken  up  with  ether  and  centifugalised.  The  two 
guinea-pigs  were  killed  twenty-eight  days  after  inocula- 
tion and  were  found  healthy.  The  centrifugal  bed 
deposit  consisted  mainly  of  mononuclear  leucocytes  ;  one 
group  of  short  bacilli  in  pairs  stained  blue  was  seen,  but  no 
tubercle  bacilli. 

The  dog  was  killed  about  six  and  a  half  hours  after 
being  fed,  and  the  mesenteric  glands  were  removed, 
emulsified,  and  used  for  the  inoculation  of  two  guinea-pigs. 

One  of  these  guinea-pigs  died  in  one  and  a  half  days 
of  an  acute  infection  ;  the  other  was  killed  twenty-eight 
days  after  inoculation  and  found  healthy. 


Microscopical    Examination. 


Centrifugalised  deposit  of  2T>  cc.  chyle 
Mesenteric  gland  emulsion 


No  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 


No.  1,031  (s)       - 
No.  1,032  (i) 

J         With  emulsion  of  mesenteric  glands,      J 
removed  6^  hours  after  feeding. 

Died  1§  days 
Killed  28  days 

Acute  infection 
No  tuberculosis. 

No.  1,029  (s)       - 

With  2"0  cc.  chyle,  collected  5|  hours  after 
feeding. 

>i           )> 

Healthy 

No.  1,030  (i)       - 

With  2'0  cc.  chyle,  collected  G  hours  after  feed- 
ing. 

>>           )> 

H 

DOG  4  (adult). 

Fed  on  June  24,  1905,  after  fasting  for  twenty-four 
5iours,  with  about  125  co.  of  an  emulsion  made  from  the 
tuberculous  organs  of  two  guinea-pigs  and  one  rabbit. 
The  emulsion  was  extremely  rich  in  tubercle  bacilli. 

The  emulsion  was  given  by  means  of  a  stomach  tube  ; 
the  dog  was  afterwards  given  a  meal  of  fat. 

Three  and  a  half  hours  after  feeding  the  do2  was  anaes- 
thetised and  the  thoracic  duct  exposed.  The  duct  in 
this  case  split  up  into  a  number  of  small  branches  before 
entering  the  vein.  A  cannula  was  inserted  and  when  about 
3  5  cc.  of  chyle  had  been  collected  the  dog  ceased  to  breathe. 
A  further  9  cc.  of  chyle  was  caused  to  flow  by  gently 
kneading  the  abdomen. 


The  abdomen  was  then  opened  and  the  mesenteric 
glands  removed  ;  an  emulsion  was  made  and  inoculated 
into  two  guinea-pigs.  These  two  animals  were  killed 
sixty-eight  days  after  inoculation  ;  the  intraperitoneal  one 
was  healthy;  the  subcutaneous  one  showed  general 
tuberculosis. 

The  chyle  was  collected  into  three  separate  test  tubes 
and  a  guinea-pig  inoculated  from  each  tube.  One  of  the 
guinea-pigs  died  of  tuberculosis  (spontaneous) ;  one  dud 
of  some  other  infection  ;    the  third  was  healthy. 

The  fat  from  1  cc.  chyle  was  extracted  by  ether  and  the 
ethereal  extract  centrifugalised  ;  the  deposit  showed  n  > 
T.B. 


Microscopical  Examination. 


Contents  of  duodenum       ... 

Contents  of  ileum      - 

Chyle  (centrifugulised  deposit  from  1  cc.) 


No  T.B. 
Numerous  T.B. 
No  T.B. 


1 1. 


4  T 


098 


Guinea-pigs  Inoculated, 


With  emulsion  of  mesenteric  riands 


With  35  cc.  chyle,  collected  4  J  hours  after  feeding 


„    4  cc. 
„     4  cc. 


„  4i 


>)  »> 


Nb.  107(5  (s) 

No.  1077  (i) 

No.  1078 

No.  1074 

No.  1075 


Killed  68  days       Tuberculous 

„  Healthy 

Died  16  days       j  Acute  infection 


Killed  G8  days 
Died  56  days 


Healthy 

Spontaneous 
tuberculosis 


DOG  10  (young  terrier  puppy).  guinea-pig.     The  emulsion  was  rich  in  tubercle  bacilli. 

„,,.«„,„          .,     .                    t                ,  Killed  July  2G,  1004,  twenty-four  hours  later. 

Fed  on  July  25    1904,  with  six  ounces  of  an  emulsion  PM<     A11   the  organ3  and     lands  in  the  bod     weTc. 

made  from  the  tuberculous  organs  of  one  rabbit  and  one  normal  to  the  naked  eye 


Microscopical  Examination. 


Contents  of  duodenum 
Contents  of  ileum  - 
Bronchial  gland     - 
Mesenteric  glands 
Liver 


1  T.B. 

1  T.B. 
No  T.B. 
No  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands  -        -         < 

No.  1146  (s) 
No.  1147  (i) 

Died  in  2  days 
Died  in  5  days 

Of  an  acute  infection 
Of  an  acute  infection. 

,,            „         „  lung  tissue     - 

No.  1143  (s) 

Died  in  1  day 

Of  an  acute  infection. 

„            „         „  liver  tissue     ------- 

No.  1142  (s) 

Died  in  2  days 

Of  an  acute  infection. 

»           „         „  spleen    - 

„            ,,         „  bronchial  gland      - 

No.  1144  (s)        | 
No.  1145  (s)        J 

Killed  107  days 

Healthy. 

DOG  28  (Puppy). 

t  Fed  on  September  12,  1904,  by  means  of  a  stomach 
tube,  with  140  cc.  of  an  emulsion  made  from  the  tuber- 
culous organs  of  two  rabbits  and  one  guinea-pig  ;  the 
emulsion  was  very  rich  in  tubercle  bacilli,  many  occurring 
in  clumps  ;  after  injection  the  puppy  was  given  a  feed 
of  milk  and  cream. 

Four  and  a  half  hours  after,  the  dog  was  anaesthetised 
and  a  cannula  inserted  in  the  thoracic  duct.  Chyle 
came  away  slowly,  at  the  rato  of  about  2  cc. 
every  ten  minutes ;  in  colour  it  was  rather  less  white 


than  usual  when  fat  absorption  is  in  full  progress ;  pro- 
bably four  and  a  half  hours  after  was  too  late  to  begin 
collecting  the  chyle,  seeing  that  the  only  fatty  food  given 
was  milk. 

The  first  3  cc.  collected  were  shaken  up  with  ether 
and  eentrifugalised  ;  no  tubercle  bacilli  were  seen  in  a 
smear  made  from  the  deposit. 

The  rest  of  the  chyle  was  inoculated  into  guinea-pigs. 
The  dog  was  killed  six  and  a  half  hours  after  feeding 
and  the  mesenteric  glands,  liver,  and  a  bronchial  gland 
were  removed  and  used  to  inoculate  guinea-pigs. 


Microscopical  Ex  wiination. 


Contents  of  stomach 

„  duodenum    - 

„  ileum  - 

Emulsion  of  mesenteric  glands 


Several  T.B. 

»         >) 
Very  numerous  T.B. 
No  T.B. 


Guinea-pigs    [noculated 

With  emulsion  of  mesenteric  gland  - 

No.  L226(s) 

Died  15  days 

No  tuberculosis 

»          >>                  »              >) 

„      1227  (i) 

Killed  61  days 

Healthy 

,,     '       liver 

„     -1228  (i) 

Died  10  days 

Acute  infection 

„          „            bronchial  gland    - 

„      L229(i) 

Died  10  days 

Acute  infection 

I 
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Guinea-pigs  Inoculated— continue 

I. 

With  4'0  cc.  chyle 

Collected  5|  hours  after  feeding 

No.  1230  (s) 

Killed  01  days 

Healthy 

„     2'5  cc.      „ 

11                 O            )'            n                » 

„    1231  (i) 

»       01     „ 

» 

„     4-0  cc.      „ 
„     4-0  cc.       „ 

)3                     ^6            )!               n                   » 

n                  u2          11            "                 » 

„     1232  (s) 
„    1233  (i) 

„        01     „      ) 
»      01     „     i 

Spontaneous 
tuberculosis 

DOG  32  (Very  Aged). 

Fed  on  October  3,  1904,  with  an  emulsion  made  from 
the  tuberculous  organs  and  glands  of  three  guinea-pigs 
and  the  lung  of  one  rabbit. 

The  material  was  emulsified  with  milk  and  was  passed 
into  the  stomach  through  an  oesophageal  bougie. 

The  dog  was  anaesthetised  three  and  a  half  hours  later 
a,nd  the  thoracic  duct  exposed  ;  the  duct  made  a  con- 

Microscopical 


siderable  arch  before  entering  the  vein  and  was  in  several 
places  double.  A  cannula  was  inserted  and  some  chyle 
collected.  The  flow  of  chyle  was  very  alow  and  after 
6  cc.  had  been  collected  ceased  altogether. 

The  dog  was  then  killed  and  emulsions  were  made 
from  the  mesenteric  and  ileo-colic  glands  and  the  liver. 
All  the  organs  and  glands  appeared  perfectly  normal  to 
the  eye. 

Examination. 


Mesenteric  eland  emulsion 


No.  T.B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  gland  - 

i)  ii         ii         »  n 

„  „         of  ileo-colic  gland   - 

„  „         of  liver  ----- 

With  2  cc.  chyle  collected  4£  hours  after  feeding 

|)     2  CC       ,,  ;,  4$         ,,  „  ,, 

,,    Z  CC.      ,,  ,,  4j        ,,  ,,  „ 


No.  1293  (s) 
No.  1294  (i) 
No.  1291  (i) 
No-  1 292  (i) 
No.  1295  (i) 
No.  1290  (s) 
No.  1297  (i) 


Killed  08  days 


>)   »   ii 


>)   >)  ii 


>i   >)   ii 


11      11      ■! 


11      11      11 


11      11      11 


General  tuberculosis. 


Healthy. 


DOG  34     (Puppy  0  to  7  Weeks  Old  . 

Fed  on  November  10,  1904,  with  an  emulsion  made 
from  the  tuberculous  lungs  of  two  rabbits ;  the  organs 
were  emulsified  with  milk,  the  emulsion  being  intro- 
duced into  the  stomach  through  a  stomach  tube. 

The  dog  was  anaesthetised  and  the  thoracic  duct  ex- 
posed. The  dog  at  this  point  ceased  to  breathe  and 
no  attempt  was  made  to  insert  a  cannula  ;  the  duct  was 


instead  cut  across  and  chyle  allowed  to  how  into  the 
wound  from  which  it  was  pipetted  ;  by  gently  pressing 
on  the  abdomen,  2  cc.  were  made  to  flow  ;  this  was 
diluted  with  an  equal  amount  of  saline  and  2  cc.  of  the 
dilution  inoculated  into  each  of  two  guinea-pigs. 

The  mesenteric  glands  were  removed,  emulsified  and 
inoculated  into  two  guinea-pigs  ;  an  emulsion  was  also 
made  of  the  left  caudal  lobe  of  the  lung  and  inoculated 
intraperitoneally  into  one  guinea-pig. 


Microscopical    Examination. 


Contents  of  duodenum 
Contents  of  ileum  - 


A  few  T.B. 

Extremely  numerous  T.B. 


Guinea-pigs    Inoculated. 


With  emulsion  of  mesenteric  glands 

No.  1342  (s) 

Killed    04    days 

Healthy. 

ii          ii                     ii                ii 

No.  1343  (i) 

ii         ii         n 

ii 

With  emulsion  of  lung      - 

No.  1344  (i) 

ii         ii         ii 

ii 

With  1  cc.  chyle  collected  5  hours  after  feeding 

No.  1340  (s) 

11                   11                  )! 

ii 

ii               ii                ii                ii                 n 

No.  1341  (i) 

11                   11                   11 

ii 

DOGS  36,  38  and  40- 

A  series  of  three  puppies,  Nos.  36,  38  and  40,  from  the 
same  litter,  were  fed  on  December  15th,  1904,  at  12  noon 
■each  with  40  cc.  of  an  emulsion  made  from  the  tubercu- 
lous organs  of  several  rabbits  ;  25  mg.  of  culture  of 
tubercle  bacilli  were  added  to  the  emulsion. 

The  emulsion  was  mixed  with  milk  and  was,  in  each 
•case,  injected  into  the  stomach  through  an  oesophageal 
bougie. 

Three  hours  after  feeding,  one  of  the  puppies,  No.  36, 
was  anaesthetised,  and  its  thoracic  duct  exposed  ;  the  duct 


was  ssvsred  and  the  chyle  allowed  to  flow  into  t  he  wound  ; 
the  chyle  cams  away  very  slowly  and  only  1  cc.  was 
collected;  the  first  few  drops  exuded  three  and  a  half 
hours  after  feeding. 

The  animal  was  killed  and  most  of  the  mesenteric 
glands  were  removed  and  emulsified  ;  with  this  emulsion 
two  guinea-pigs  were  inoculated.  The  whole  of  the  left 
lung  was  emulsified  and  inoculated  into  a  guinea-pig. 

The  amount  of  tuberculosis  in  G.P.'s  1384  and  1385 
was  consistent  with  the  inoculation  of  a  small  number  of 
tubercle  bacilli. 


4  T2 
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Microscopical    Examination. 


Contents  of  stomach 
„         „    duodenum 


„    ileum 


Numerous  T.B. 

A  few   T.B. 

Very  numerous  T.B. 


GuiNEA-ri<;s   Inoculated. 


With   mesenteric  gland    emulsion                                           j 

No.    1384  (s) 
No.    1385  (i) 

Killed  36  days 

Tuberculous 

>> 

With  1  cc.  chyle,  collected  3i  hours  after  feeding 

No.    1383  (i) 

>> 

Healthy 

With  emulsion  of  lung  -----                 -        - 

No.    1382  (i) 

?> 

» 

One  of  the  remaining  pups,  No.  38,  received  no  more  flowed  very  slowly,  and  it  was  possible  to  obtain  only  two» 

food  until  the  following  day  at  9.  a.m.,  when  it  was  given  lots  each  of  slightly  less  than  1  cc.      After  the  death  of 

some    milk.     Two    hours  later  it  was  anaesthetised  and  the  dog,  the  mesenteric  glands,  right  lung  and  left  bron- 

chyle  was  collected  in  the  same  way  as  in  Dog  36.      Chyle  chial  glands  were  removed  and  emulsified. 

Microscopical  Examination. 


Contents  of  duodenum 

„  ileum    - 

Faeces        - 


No  T.  B. 


T.  B.  easily  found  ;   2  and  3  in  every  4  to  6  fields. 


Guinea-pigs    Inoculated. 


With  emulsion  of  mesenteric  glands  - 

With  about  1  cc  chyle  collected  23  hours 
after  the  experimental  meal  and  two  hours 
after  the  last  feed 

With  1  cc  chyle  collected  23£  hours  after  the  ex- 
perimental meal  and  2£  hours  after  the  last 
feed 


With  emulsion  of  lung 

With  emulsion  of  bronchial  gland 


No.  1388  (s) 
No.  1389  (i) 


No.  1390  (i) 


No.  1391  (i) 
No.  1386 
No.  1387 


Killed  36  days. 


Healthy. 
Slight  Tuberculosis. 


Healthy. 


The  third  pup,  No.  40,  was  anaesthetised  four  days  from  the  thoracic  duct  and  inoculated  into  three  guinea- 
after  the  experimental  feed,  and  two  and  a  half  hours  pigs  ;  the  dog  died  under  the  chloroform,  and  the  last  2. cc. 
after  the  last  meal.      4-75    cc.    chyle    were    collected  were  collected  by  gently  pressing  on  the  abdomen. 

Microscopical  Examination. 


Contents  of  ileum 
rectum 


No  T.  B. 

Two  doubtful  T.  B. 


Guinea-pigs   Inoculated. 


With  emulsion  of  mesenteric  glands  - 

,,            „             ileo-colic  gland  and  piece  of 
terminal  mesenteric 

With  0*75  cc  chyle  collected  2£  hours  after  last 
meal         -  

With  20  cc.  chyle  collected  2j  hours  after  last 
meal 

With  20    oc.  chyle  collected  3  hours  after  last 

llH-ill 

With  emulsion  of  lung 

bronchial  gland 


No.  1395  (i) 

No.  1396  (i) 

No.  1392  (i) 

No.  135)3  (i) 

No.  L394  (i) 
\m.  L398(i) 

No.  L397  (i) 


Killed  36  days 


Tuberculous. 


Healthy. 


Tuberculous  (slight). 
Healthy. 
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DOG   42   (AGE    ABOUT    18   MONTHS). 

Fed  on  February  1st,  1905,  through  a  stomach  tube, 
•with  an  emulsion  made  from  the  tuberculous  organs  of 
one  rabbit  and  several  guinea-pigs,  mixed  with  cream. 

The  dog  was  anaesthetised  one  and  a  half  hours  after- 
wards, and  the  thoracic  duct  exposed ;  an  attempt  to  insert 
a  cannula  failed  ;  the  chyle  was  therefore  allowed  to  flow 
into  the  wound,  from  which  it  was  immediately  pipetted  ; 


the  dog  was  kept  under  the  anaesthetic  for  four  and   three 
quarter  hours,  during  which  time  about  60  cc.  chyle  \\<r< 
collected. 

The  chyle  was  never  very  rich  in  fat,  an-1  in  the  hist 
hour  of  collection  was  quite  thin  and  watary  Looking. 

A  series  of  8  guinea-pigs  was  inoculated  with  the  chyle 
and  two  guinea  pigs  were  inoculated  with  an  emulsion 
of  some  of  the  mesenteric  glands. 


Microscopical    Examination. 


Contents  of  duodenum 

„        „    ileum 
Mesenteric  gland   emulsion 


Fairly  numerous  T.B. 
Very  numerous  T.B. 
No  T.B. 


Animals    Inoculated. 


f 

No.  1423  (s) 

Killed  57  days 

Healthy 

With  emulsion  of  mesenteric  glands 

"     '     ( 

No.  1424  (i) 

■>■> 

» 

With  4'0  cc.  chyle,  collected  2J-2-J  hours  after 

feeding  - 

No.  1415  (i) 

)) 

)) 

„      6-0  cc.     „              „         2|-3i 

)> 

No.  1416  (i) 

>) 

)> 

„      8"0  cc.     „              .,         3J-3S        „ 
„      8-0  cc.     „               „        3|-4i        ,. 

No.  1417  (i) 
No.  1418  (i) 

Died   2  days 
Died    3  days 

Volvulus  and  in- 
tussusception 
Intestine  injured 

„      8"0  cc.     „               „         4}-4?         „ 

5? 

No.  1419  (i) 

Killed  57  days 

Healthy 

„      8-0  cc.     „               „         4|-54 

5) 

No.  1420  (i) 

)5 

jj 

,       8-0  cc.     „               ,,         5i-r>;i         „ 

)) 

No.  1421  (i) 

)5 

rr 

„      8-0  cc.     „              „         5S-G1         „ 

» 

No.  1422  (i) 

Died   3  days 

Intestine  injured 

DOG   94.  (Young.) 

Fed  on  January  31,  1906,  at  8  a.m.  with  1  gramme  of 
culture  of  tubercle  bacilli  derived  from  different  bovine 
viruses. 

The  culture  was  given  mixed  with  milk  which  the  dog 
drank. 

The  dog  was  not  given  any  more  food  until  the  following 
day  at  9  a.m.,  25  hours  after  the  experimental  meal, 
when  it  received  a  feed  of  milk. 

Three  hours  after  the  last  feed  the  dog  was  anaesthetised  ; 
the  thoracic  duct  was  exposed  and  a  cannula  inserted  and 
tied  in.  Chyle  came  away  slowly  but  steadily  and  was 
collected  in  samples  of  2  cc.  from  12.30  p.m.  to  3  p.m. 
when  the  dog  died.  The  chyle  was  allowed  to  flow  into 
citrate  of  soda  solution  to  prevent  coagulation  and 
altogether  about  20  cc.  were  collected. 


After  the  death  of  the  dog  emulsions  were  made  from* 
the  mesenteric  glands,  ileo-colic  gland,  liver,  spleen  and 
lungs ;  these  emulsions  and  the  different  samples  of 
chyle  were  inoculated  into  guinea-pigs. 

None  of  the  guinea-pigs  inoculated  with  chyle  developed 
tuberculosis.  One  of  the  guinea-pigs  inoculated  with  the 
ileo-colic  gland  emulsion  became  tuberculous  and  one 
each  of  the  two  inoculated  with  emulsions  made  from  tlu 
mesenteric  glands  and  the  lung  showed  in  10  and  18  days 
respectively  one  tubercle  in  the  omentum,  in  which 
tubercle  bacilli  were  found,  and  no  sign  of  disease  else- 
where ;  the  other  guinea-pigs  were  killed  and  showti 
no  tuberculosis  or  died  too  soon  for  tuberculosis  to  develop,. 

Cultures  were  sown  from  the  chyle  (5  tubes)  and  rron 
the  mesenteric  and  ileo-colic  gland  emulsions  (1  tube  each): 
all  the  tubes  remained  sterile. 


Microscopical  Examination. 


Contents  of  duodenum 

„       „  ileum  -------- 

„        „  rectum 

Mesenteric  gland  emulsion 

Centrifugalised  deposit  of  1  cc.  chyle  collected  after  the 
death  of  the  dog  by  pressure  on  the  abdomen 


No  tubercle  bacilli. 
No  tubercle  bacilli. 
Numerous  tubercle  bacilli. 
No  tubercle  bacilli. 

No  tubercle  bacilli. 
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GUINEA-PIGS  INOCULATED. 
All  Txtrapkkitoneally. 


With  emulsion  of  mesenteric  glands  - 
„  „  ileo-colic  gland 

»  »  lung 


»  „  liver 

„  „  spleen 

With  2-0  cc.  chyle,  collected  3^  to  3|  hours  after  the  last  meal     No.  18G9 

»                    ))  3y  to  4        „  „            „ 

»                    »  4    to  4]       „  „ 

»                    n  4jto4§       „  „            „ 

»                    ii  4*to4;]       „  „            „ 

"                      »  4ir  to  5         ,,  ,,              ,, 

u                      »  5    to  54        „  „              „ 

»                    »  5j  to  5jf       „  „             „ 

ii                     »  %  to  5j       „  „             „ 

ii                     »  ^f  to  6         „  „             „ 


No.  1879 
No.  1880 

Died  lo  days 

One  tubercle  in  omentum 
(T.B.  found). 
No  tuberculosis. 

No.  188.") 

Killed  37 

>) 

General  tuberculosis. 

No.  1881 

Died  18 

» 

One  tubercle  in  omentum. 

No.  1882 

„     1(> 

)> 

Subacute  infection. 

No.  1883 

Killed  37 

» 

No  tuberculosis. 

No.  1884 

„     37 

5) 

ii            j) 

No.  18G9 

„     40 

>) 

Healthy. 

No.  1870 

„     49 

» 

)> 

No.  1871 

»     49 

II 

>) 

No.  1872 

Died  16 

)) 

No  tuberculosis. 

No.  1873 

n        7 

!) 

»            >j 

No.  1874 

„     16 

>5 

ii            » 

No.  1875 

Killed  49 

?> 

Healthy. 

No.  1876 

„     49 

I) 

i> 

No.  1877 

»     49 

)) 

»> 

No.  1878 

„     49 

)) 

n 

DOG  44  (Adult).  Three  hours  later  the  dog  was  anaesthetised  and  the 

thoracic  duct  searched  for ;  it  was  not  found  until  after  the 
"Fed  on  February  2nd  with  an  emulsion  made  from  the       death  of  the  dog,  and  appeared  to  follow  an  abnormal 
prescapular,  mediastinal  and  other  glands  of  Calf   228.       course  ;    the  duct  was  severed,  and  1  cc.  of   milky  white 
The  dog  ate  the  emulsified  tissue  and  was   afterwards      chyle  was  collected,  which  was  inoculated  into  a  guinea- 
given  a  large  amount  of  cream  and  milk.  pig. 

Microscopical  Examination. 


Contents  of  duodenum 
Contents  of  ileum   - 


No.  T.B. 

Very  numerous  T.B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands 


With  1  cc.  chyle  collected  4  hours  after  feeding 


No.  1426 
No.  1427 
No.  1425 


,-     Killed  70  days 


Healthy. 


DOG  46  (Adult). 

Fed  on  February  21st  with  milk  containing  over  200 
milligrammes  of  culture  of  tubercle  bacilli.  The  cultures 
were  derived  from  different  viruses  and  were  the  remains 


of  culture  emulsions  made  for  the  inoculation  of  bovines 
and  rabbits. 

The  dog  was  anaesthetised  three  hours  after  being  fed, 
and  died   after  a  few  whiffs  of  chloroform  of  heart  failure. 

Emulsions  were  made  from  the  mesenteric  glands  an. I 
the  bronchial  gland  and  inoculated  into  guinea-pigs. 


M  [croscopical   Ex  \mination. 


Contents  of  duodenum 
Contents  of  ileum 


With  emulsion  of  mesenteric  glamb 

»  >)       >>  "  " 

„    bronchia]  gland 


>)         » 


Tubercle  bacilli. 
No  tubercle  bacilli. 


I  tuiNEA-PIGS    [NOCULATED. 


No.  I  L39 
Nfo.  1440 
No.  1441 


Killed  73  days 


Healthy. 
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PIG  50.    (Age  8  weeks.) 

Fed  on  1st  July,  1004,  by  means  of  a  stomach  tube, 
with  about  150  cc.  of  an  emulsion  of  the  organs  of  two 
guinea-pigs  and  one  rabbit. 

The  emulsion  was  very  rich  in  tubercle  bacilli  and  was 
mixed  with  an  equal  quantity  of  milk. 

The  pig  had  fasted  for  twenty-four  hours  before  the 


experiment.  Five  hours  after  being  fed  the  pig  was 
chloroformed  and  an  attempt  was  made  to  find  the 
thoracic  duct,  which  did  not  succeed. 

The  pig  was  killed  and  emulsions  were  made  from 
the  mesenteric  glands,  lung  and  liver  ;  separate  emulsion* 
were  made  from  the  anterior  and  posterior  mesenteric 
glands. 


MicROSconcAL  Examination. 


Contents  of  duodenum  (near  pylorus)    - 
„        „   ileum  (near  valve) 

Emulsion  of  anterior  mesenteric  glands 
„         „   posterior  mesenteric  glands 
„   liver  -        -        -        -        - 


lung  - 


Numerous  T.B. 


)>  >> 


NoT.B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  anterior  mesenteric  glands     - 
M  „         „  posterior  mesenteric  glands    - 

>,  liver 

»  lunS 


No.  1086  (i) 
No.  1087  (i) 
No.  1088  (i) 
No.  1089  (i) 


Killed  61  days 


Healthy 


PIG  72. 

4  Fed  on  20th  July,  19»)4  in  the  same  way  as  Pig  50 
with  an  emulsion  of  the  tuberculous  organs  of  rabbits  and 
guinea-pigs :  the  emulsion  was  very  rich  in  tubercle 
bacilli. 

The  animal  was  killed  twenty-four  hours  later  and 
emulsions  were  made  from  the  mesenteric  glands,  lungs, 
left  bronchial  gland,  liver  and  spleen. 

Post -mortem. — All  the  organs  and  glands  were  normal  in 
appearance. 


Microscopical : — 

One  loopful  of  duodenal  contents  showed  moderately 
numerous  T.B. 

A  scraping  from  the  mucous  m3inbrane  of  the  ileum 
showed  no  T.  B. 

No  T.B.  were    found  in  the  emulsions  made  from 
the  mesenteric  glands,  liver  and  lung. 


Guinea-pigs  Inoculated. 


With  mesenteric  glands  emulsion 
„     emulsion  of  lung 
„  ,,  bronchial  gland 

spleen     - 
liver 


No.  1130  (i) 
No.  1128  (i) 
No.  1131  (i) 
No.  1129  (i) 
No.  1127  (i) 


Killed  53  days 


>)  >) 


n  ii 


>!  11 


11  >! 


Tuberculous 
Healthy 


PIGS  88    83    and  90.  and   emulsions   of   the   mesenteric   glands,    liver,    spleen 

Three  young  pigs,  Nos.'  86,'  88  and  90,  were  fed  on  and  lungs  were  inoculated  into  guinea-pigs  :    some  blood 

September  12th,  1904,  with  some  of    the  same  emulsion  was  withdrawn  from  the  portal  vein  and  2  cc.  moculated 

prepared  for  Dog  28  ;     each  pig  received  about  50  cc.  ^to  a  gumea-pig. 

mixed  with  milk  through  a  stomach  tube.  Post-mortem. — The    organs   and   glands   were  perfectly 

Pig  86  was  killed  two  days  later  on  September  14th,  healthy. 

Microscopical  Examination. 


Contents  of  duodenum 
„         ,,  ileum  - 


No  T.B. 
No  T.B. 
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UriNE.v-PKis  Inoculated. 


With  emulsion  of  mesenteric  glands  - 

1 
\ 

No.  1236 
No.  1237 

Killed  71  days 

Healthy. 

>> 

f 

No.  1240 

»            »         ii  lung 

1 

No.  1241 

J5 

„         „  liver       - 

1 
1 

No.  1238 
No.  1239 

■>■> 
>) 

„         „  spleen     - 

- 

No.  1234 

» 

With  2  ec.  portal  blood 

No.  1235 

» 

Pig  88  was  killed  four  days  after  feeding. 
Post-mortem. — The  organs  and  glands  were  healthy  in  appearance  and  there  was  no  sign  of  tuberculosis. 

Microscopical  Examination. 


Mesenteric  gland  emulsion 
Liver  emulsion 
Lung  emulsion 


No  T.B. 
No  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 


( 

No.  1248 

Died 

Acute  infection. 

"With  emulsion  from  mesenteric  glands 

1 

I 

No.  1249 

»> 

5> 

1 
I 

No.  1244 

Killed  69  days 

Healthv. 

„     1-ng    - 

No.  1245 

5> 

»> 

1 

No.  1246 

>) 

„     liver    - 

No.  1247 

)) 

» 

„     spleen 

- 

No.  1242 

5> 

>» 

„             „           „     left  bronchial  gland     - 

- 

No.  1243 

>> 

>> 

PIG  90. 


The  Liver  showed  one  minute  yellow  point ;  otherwise 


Killed  September  30th,  1904,  eighteen  days  after  feeding.  normal. 

Spleen  and  Kidneys. — Normal. 

Post-mortem.—  Intestines  normal.  Lunqs.—  In  one  lobe  beneath   the  pleura  there  was  a 

A   Mesenteric   Gland  here  and  there  appeared   to   be  translucent  nodule  the  size  of  a  pin's  head ;  with  this 

firmer  than  normal,  but  no  opaque  foci  were  seen;  the  exception  the  lungs  were  quite  normal  in  appearance. 

croup  of  ileo-colic  glands  were  similarly  slightly  hardened.  Bronchial  Glands. — Normal. 

Microscopical  Examination. 


Mesenteric  gland  emulsion 
Lung  emulsion 
Lung  nodule 


NoT.li. 


Guinea-pigs  Inoculated. 


With  mesenteric  gland  emulsion 

„     lung  emulsion 

„     liver  emulsion 

.,     spleen  emulsion    - 

„     bronchial  gland  emulsion 


No.  1289  (s) 

No.  1290  (i) 
No.  1285  (s) 
No.  1286  (i) 

No.  1287  (s) 
No.  1288  (i) 
No.  1283  (i) 
No.  1284  (i) 


General  tuberculosis. 

Acute  infection. 
General  tuberculosis. 
Healthy. 

Blight  tuberculosis. 
General  tuberculosis. 


»    \ 


ro5 


MONKEY  84  (Adult  Male). 
Arrived  at  Walpole,  May  20th,  1904. 

At  Isleworth  this  monkey  had  been  in  actual  contact 
with  another  rhesus  monkey  which  was  found  on  post- 
mortem examination  to  have  spontaneous  tuberculosis  ; 
it  was  therefore  used  for  a  distribution  experiment. 

On  June  10th,  190-4,  a  stomach  tube  was  passed  and  30  to 
40  c.c.  of  a  dilute  milky  emulsion  of  culture  from  G. P.  14, 
Cow  44,  and  Virus  IV.  were  injected  into  the  stomach,  fol- 
lowed by  30  cc.  thick  cream.  Two  and  a  half  horn's  later  the 
monkey  was  anaesthetised  and  the  thoracic  duct  exposed. 
The  duct  was  distended  with  milky  fluid  showing  that 
fat  digestion  was  in  full  progress  ;  it  was  situated  low 
down  behind  the  clavicle  and  was  difficult  of  access.  An 
attempt  to  insert  a  cannula  failed  and  the  chyle  was 
allowed  to  flow  into  the  wound  from  which  it  was  pipetted 
into  test  tubes  ;    in  this  way  6*5  cc.  were  collected. 

Whilst  the  animal  was  still  under  the  anaesthetic  an 
incision  was  made  through  the  abdominal  wall  and  the 
intestines  were  drawn  through  the  opening.  Several 
lstcteals  between  the  intestine  and  the  mesenteric  glands 
were  severed  and  some  of  the  chyle  was  collected.  Chyle 
was  collected  in  a  similar  way  from  the  afferent  lacteal 
vessels.     The  chyle  in  each  case,   naturally  a  very   small 


quantity,  was  diluted  with  normal  saline  and  inoculated 
into  a  guinea-pig. 

The  mesenteric  glands  were  removed  after  the  death 
of  the  animal,  emulsified  and  inoculated  into  two  guinea- 
pigs. 

Post-mortem. — In  the  substance  of  the  liver  ondei  the 
capsule  there  was  a  spherical  yellow  nodule,  2"5  mm.  in 
diameter,  containing  thick  yellow  pus.  (No  T.  B.  found  ; 
there  were  a  few  organisms  stained  blue.) 

The  Lungs  showed  numerous  small  thin-walled 
containing  the  Pneumonyssus ;  around  the  margin! 
of  the  lungs  were  large  emphysematous  blebe  in  the  in- 
terior of  which  the  same  parasites  were  seen.  In  (he 
apex  of  the  right  upper  lobe  there  was  a  pea-sized  nodull 
with  grey  translucent  margins  and  yellow  caseous  centre 
There  was  a  pea-sized  nodule  in  each  of  the  caudal  lobe* 
with  thick  fibrous  walls  and  thin  turbid  contents,  Along 
the  upper  border  of  the  right  lower  lobe  there  was  a  greyi-h 
gelatinous  consolidated  patch;  near  the  bronchus  con- 
nected with  this  patch  there  was  an  enlarged  gland  show- 
ing softened  caseous  areas.  An  intertracheo-bronehia« 
gland  was  much  enlarged,  extensively  caseated  and 
softened.  There  was  no  sign  of  tuberculosis  in  any  other 
organ  or  gland.  Cultures  of  tubercle  bacilli  were  isolated 
from  the  latter   gland. 


Guinea-pigs    Inoculated. 


With  emulsion  of  mesenteric  glands       - 

fNo.    1052  (s.)l 
I  No.    1053  (i.)J 

Killed  102  days 

Healthy. 

„     chyle  from  thoracic  duct  4^  hours  after  feeding    - 

No.    1050 

Died  65  days 

)5 

„            ,,            „            „        5  hours  after  feeding 

No.    1051 

Died  22  days 

)> 

„     chyle  collected  from  the  afferent  lacteals 
„             „            ,,            „       efferent  lacteals 

No.    1054         "J 
No.    1055         / 

Killed  102  days 

)) 

„      emulsion  of  bronchial  gland  -                                    -         - 

No.    1056 

Died  3  days 

Acute  infection. 

77. 
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SUMMARY    OF    FEEDING    EXPERIMENTS 


Feeding  experiments  with  the  bovine  tubercle  bacillus 
have  been  carried  out  with  two  objects. 

1.  To  ascertain  the  relative  susceptibility  of  different 
species  of  animals  to  this  mode  of  inoculation. 

2.  To  study  the  anatomical  distribution  of  tuberculosis 
produced  by  feeding. 

Altogether  31S  animals  have  been  fed,  including  15 
distinct  species. 

The  majority  of  these  have  been  fed  with  single  doses 
of  tubercle  bacilli,  either  in  the  form  of  culture  or  contained 
in  tuberculous  milk  ;  the  rest  were  fed  for  varying  periods 
with  tuberculous  milk,  except  in  one  case  where  culture 
was  use  !. 


RACIAL  SUSCEPTIBILITY. 

The  method  of  inoculation  by  feeding  is  a  less  certain 
and  a  less  severe  method  of  producing  tuberculosis  than 
any  of  the  other  methods,  and  in  general  a  larger  dose 
of  Hie  infecting  agent  is  necessary  to  produce  a  given 
effect. 

In  feeding  experiments,  with  single  doses  especially, 
many  conditions  may  be  present  which  may  have  an  in- 
fluence on  the  result. 

A  catarrh  of  the  mucous  membrane,  by  causing  the  rapid 
expulsion  of  the  intestinal  contents,  may  result  in  the 
animal  escaping  infection  ;  the  period  with  which  the 
bacillus  is  in  contact  with  the  mucous  membrane  is  no 
doubt  a  factor  of  some  importance  ;  the  longer  bacilli 
remain  in  the  alimentary  canal  the  more  likely  are  they 
eventually  to  become  absorbed. 

Moreover,  bacilli  may  be  more  readily  absorbed  from  the 
alimentary  canal  of  some  animals  than  from  that  of  others  ; 
they  are  very  readily  absorbed  in  pig.s,  and  apparently  less 
readily  in  guinea-pigs. 

Individual  susceptibility  no  doubt  exercises  as  important 
an  influence  on  the  result  in  feeding  experiments  as  in 
other  forms  of  inoculation. 

It  is  obvious,  therefore,  that  a  classification  of  suscepti- 
bility based  upon  the  amount  of  disease  produced  by  the 
ingestion  of  a  definite  dose  of  tubercle  bacilli  cannot  be 
made  with  the  same  precision  as  by  subcutaneous  in- 
oculation, where  all  the  bacilli  inoculated  remain  in  the 
tissues  of  the  animal. 

The  experiments,  nevertheless,  bring  out  clearly  certain 
facts  as  to  susceptibility  which  are  confirmed  by  the  sub- 
cutaneous inoculation  i. 

The  different  species  of  animals  used  in  the  investigation 
can  be  cla isified  into  three  groups. 

In  the  first  group  the  animals  are  very  susceptible  to  the 
action  of  the  tubercle  bacillus,  and  infection,  however 
sm  dl  the  dose,  is  almost  invariably  followed  by  genera] 
prog  essive  tuberculosis.  The  animals  placed  in  this 
group  are  the  chimpanzee,  baboon,  rhesus  monkey,  lemur, 
rabbit  and  guinea-pig. 

In  the  second  group  general  progressive  tuberculosis 
can  be  set  up,  but  this  depends  on  the  dose  of  the  infect- 
ing  agent  and  on  the  age  of  the  animal. 

This  group  includes  the  pig,  the  goat,  the  calf,  the  cat 

and  the  dog.       In   all   these   species,   with    the    possible 

exception  of  the   young  pig.  when  the  dose  is  small  the 

i  uberculosis  maybe  limited  to  andj arrested  in  the  glands 

. i  long  the  alimentary  tract,  and,  whereas  in  the  first  group 

the  age  of  the  animal   does  not  affect  the  result,  in  this 

group  the  adults  are  in  all  cases  less  susceptible  than  the 

:ng.         These    species     exhibit     varying    degrees     of 

i  ceptibility  to  tuberculosis,  the  young  pig  being  the 

must    susceptible,    the    adult    dog    tin-    most    resistant. 

The    goat    is    less    susceptible  than  the  pig.  and  the  calf 

apparently  less  susceptible  than  the  goat.     I  !ats  are  much 

more   easily    infected    than    dogs.    General    progressive 

tuberculosa  is  with  difficulty  set  up  in  dogs,  the  adults  of 

■  s  being  more  highly  resistant  than  the  young. 

In  the  third  group  are  included  the  ral  and  the  fowl, 

which   are  apparently   insusceptible   to   tuberculosis    by 

feeding.     Several    rats    have    been    fed    with    enormous 

numbers  of  tubercle  bacilli,  and  nothing  has  been  found  m 

them  beyond  Borne  minute  necrotic  foci  in  the  mesenteric 

glands.    In  the  few  experiments  performed  with  fowls  no 

at  all  has  been  I 


Baboons. 


COURSE  OF  INFECTION. 

The  introduction  of  tubercle  bacilli  into  the  alimentary 
tract  is  not  necessarily  followed  by  the  development  o 
tuberculosis,  and  when  fed  with  tuberculous  material  the 
most'  .susceptible  animals  may  escape  infection ;  the 
bacilli  in  such  eases  either  pass  straight  through  the 
canal,  or  if  absorbed  arc  taken  up  by  leucocytes  and 
destroyed.  When  tubercle  bacilli  are  absorbed  from  the 
alimentary  tract,  either  through  the  tonsils  and  pharyn- 
geal mucous  membrane  or  through  the  intestinal  mucous 
membrane,  they  may  remain  in  the  mucous  membrane 
and  set  up  characteristic  tuberculous  lesions,  or  they  may 
pass  through  the  mucous  membrane  into  the  nearest 
glands  and  leave  no  trace  of  their  passage. 

Furthermore,  it  has  been  conclusively  shown  that 
tubercle  bacilli  which  have  been  ingested  may  within  a 
very  short  time  find  their  way  into  the  lungs,  where  they 
set  up  tuberculous  lesions  ;  pulmonary  tuberculosis  so 
induced  may  or  may  not  be  accompanied  by  lesions  in 
the  mucous  membrane  of  the  alimentary  tract,  or 
glands  in  connection  with  it. 

In  all  species  of  animals,  whenever  generalised  tuber- 
culosis is  produced  by  feeding,  the  lungs  are  usually 
affected,  often  to  a  greater  extent  than  any  other  organ 
in  the  body. 

The  bronchial  glands  almost  invariably  become  affected 
after  the  lungs  ;  in  none  of  the  experiments  is  there  any 
evidence  that  the  reverse  has  occurred ;  in  a  few  instances 
lesions  Lave  been  found  in  the  thoracic  glands  without 
apparent  disease  of  the  lungs. 

The  anatomical  distribution  of  tuberculosis  and  the 
naked  eye  characters  of  the  lesions  vary  in  different 
.species  of  animals. 

Chimpanzees  and  the  various  species  of  monkeys  are  Chiinpar 
very  susceptible  and  the  tuberculosis  usually  runs  a  Monkeys 
progressive  course. 

In  these  animals  the  mucous  membrane  of  the  alimen- 
tary tract  is  specially  liable  to  infection,  and  typical 
tuberculous  ulcers  may  be  found  along  the  whole  length 
of  the  small  intestine.  The  tonsils,  although  apparently 
not  so  liable  to  infection  as  the  intestines,  have  been 
frequently  attacked  and  in  several  cases  entirely  destroyed 
by  caseation.  The  associated  lymphatic  glands  always 
become  enlarged  and  caseous,  and  frequently  suppurate  ; 
sometimes  by  fusing  together  they  form  very  large 
tumours  both  in  the  neck  and  the  mesentery. 

The  lesion;'  in  the  organs  and  glands  of  the  e  animals 
show  a  marked  tendency  to  caseate  and  soften. 

The  omentum  and  peritoneum  '^e-y  soon  become 
infected;  in  several  initancei  the  p  oeex;  was  so  intense 
as  to  resemble  an  intraperitoneal  inoculation. 

A  striking  feature  in  baboons  is  the  frequency  with 
which  the  lymphatic  vessels  in  the  mesentery,  extending 
between  an  ulcer  and  the  enlarged  glands,  become  tuber- 
culous, and  this  may  be  succeeded  by  great  thickening  and 
tuberculous  infiltration  of  the  mesentery  itself,  with 
secondary  ulceration  of  the  mucous  membrane  of  the 
bowel  attached  to  it. 

In  several  instances  in  the  baboon  caseous  nodules 
and  typical  tuberculous  ulcers  have  been  found  in  the 
stomach. 

In  guinea-pigs  and  rabbits  there  may  or  may  not  be  Cuinoa-p 
lesions  at  the  sites  of  entry  of  the  bacillus  ;  both  species  ;U"'  lva *' 
are  very  susceptible,  and  infection  appears  to  be  always 
followed  by  progressive  tuberculosis  which  in  the  end 
would  terminate  fatally;  the  characters  of  the  lesions 
found  in  the  internal  organs  do  not  differ  from  those 
produced  by  subcutaneous  inoculation. 

The  anatomical  distribution  of  the  tuberculosis  differ? 
in  important  respects  in  these  two  species.  The  lungs  and 
kidneys  of  (lie  rabbit  in  eases  of  general  tuberculosis  are 
always  more  severely  affected  than  the  liver  and  spleen; 
often  the  latter  organs  are  perfectly  healthy.  In  guinea- 
pigS,  on  the  other  hand,  the  liver  and  spleen  arc  always 
mure  severely  affected  than  the  lungs  and  kidneys;  the 
kidneys  only  rarely  contain   tubercles. 

Tuberculosis  is  readily  S  t  up  in  pigs,  and  in  the  young  Tigs. 
of  the  species  is  usually  of  a  progressive  type  ;    the  adult 
pig,  although  readily  infected, is  muohmore  resistant  than 
flic  young  one  and  the  disease  may  even  be  arrested  in  the 
jla  .  i  . 
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The  intestinal  mucous  membrane  often  escapes  infec- 
tion, the  bacilli  passing  through  without  leaving  a  trace  of 
their  passage  ;  when  lesions  occur  they  are  usually  few 
and  inconspicuous.  The  tonsils  and  pharyngeal  mucous 
membrane  are  more  frequently  affected  than  the  intestines, 
and  the  glands  of  the  neck  are  usually  more  extensively 
tuberculous  than  the  glands  in  the  mesentery. 

In  young  pigs  tubercle  bacilli  are  disseminated  into  the 
internal  organs  very  soon  after  their  administration, 
and  miliary  tubercles  may  be  found  in  all  the  organs,  but 
chiefly  in  the  lungs  and  liver,  six  weeks  after  inoculation. 
These  tubercles  in  animals  which  have  lived  some  time 
may  attain  the  dimensions  of  a  pea  and  have  caseous  and 
calcareous  centres  and  fibrous  margins  ;  in  the  lungs  a 
tuberculous  pneumonia  sometimes  develops,  and  this  may 
affect  the  whole  of  a  lobe  or  be  limited  to  single  lobules. 
The  bronchial  and  portal  glands  become  tuberculous  after 
the  lungs  and  liver. 

Infection  soon  spreads  to  the  serous  surfaces,  an  erup- 
tion of  nodulos  appearing  first  in  the  omentum  and  on  the 
peritoneum  ;  01  the  peritoneum  the  nodules  are  found 
chiefly  on  the  right  side  of  the  diaphragm  and  between  the 
coils  of  the  large  intestine. 

The  calf  is  much  Jess  susceptible  to  tuberculosis  than  the 
pig,  and  a  larger  dose  of  bacilli  is  necessary  to  produce 
a  generalised  disease. 

•-2  calves  altogether  have  been  fed  with  tuberculous 
material  {see  pages  500,  536,  591,  and  f>30\  and  in  two 
only  of  these  was  general  tuberculosa  produced  ;  in  some 
of  the  others  a  few  calcareous  nodules  were  found  in  the 
internal  organs,  whilst  in  the  rest  the  disease  had  not 
in  the  period  of  observation  extended  beyond  the 
neares'-  glands. 

The  intestines  of  the  calf  are  more  liable  to  infection 
than  those  of  the  pig;    in  all  except  one,  in  which  the 


disease  vi as  Iimit<  d  to  ■.<   \  tid,  bub  . 

nodules  or  ulcers  were  found.     In  the  two  cases  in  which 
general  tuberculosis  was  produced  the  tuberculoue  pro< 
was  very  severe  along  tin.-  whole  length  of  tin-  alimentary 
canal  (in  one  of  -  numerous  largo  nodules    w* 

found  in  the  wall  of  the  stomach^  and  the  glands  in  oo 
nection  with,  it  wen-  i  [mplicateda     In   fch 

tuberculosis    of    the    pleura   or  a  aal  glancb  m 

occur  without  disease  of  the  lu 

Feeding  experiments  wit!  not  been  nu  i 

the  animal  is  readily  infected  and  general  progressive  tubei 
culosis  has  been  set  up,  but,  probably  owing  to  ill- 

ness of  the  doses,  in  the  majority  i  I  :!  the  tuberi 

losis  has  been  limited  for  tie  most  pari  to  the  alimentary 
tract  and  glands  in  connection  with  it. 

The  tuberculous  lesions  in  the  organs  of  the  go  .■   mow 
a  greater  tendency  to  soften  and  break  down  than  I  bey  do 
in  the  calf,  and  in  the  lungs,  as  was  seen  in  a  subcut 
inoculation,   may  ulcerate  and  dis  sharge   their  conten' 
into  the  bronchi. 

In  cats  the  mucous  membrane  of  the  alimentary  fcracl  i 
not  frequently  affected,  and  with  small  doses  of  bacilli  the 
disease  may  not  extend  beyond  the  nearest  glands  ;  when 
generalisation  occurs  infection  spreads  first  to  the  lungs 
which  in  three  cases  were  affected  by  a  miliary  tuberculosa 
and  in  two  others  showed  discrete  nodules. 

Dogs    are   very   resistant  to    tuberculosis    by  feeding,  Do 
especially  the  adults  of  the  species,  and  in  only  one  case, 
that  of  a  puppy,  has  the  disease  been  at  all  severe.     The 
mucous    membrane    of   the    alimentary    tract  is    rarely 
attacke:!. 

An  interesting  anatomical  feature  in  this  species  is  the 
frequency  with  which  lesions  have  been  found  in  the  lungs, 
without  apparent  disease  of  the  alimentary  tract  orgland- 
in  connection  with  it. 
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INDEX   TO   RESULTS   OF   EXPERIMENTS. 


INOCULATION  EXPERIMENTS. 


FEEDING  EXPERIMENTS. 


Species  of  Animal. 


Bovines 

Chimpanzees 

Changs  - 

Monkeys  (Rhesus)     - 

,,         (Mangabey) 
Baboons 

Lemurs- 
Pigs     - 

Goats    - 
Dogs  - 

Cats 

Mongooses  - 
Hedgehogs 
Rabbits 
Guinea-pigs- 
Rats  - 
Mice 


Page. 


33 


51 


51 


51 


409 

425 
428 
437 
473 

483 
493 


Species  of  Animal. 


Bovines 


Chimpanzees 
Orangs - 

Monkeys  (Rhesus) 


(Mangabey) 


Baboons 


51 

Lemurs 

47 

Pigs 

47 

Goats 

397 

Dogs 

Cats 

Mongooses  - 
Hedgehogs  ■ 
Rabbits 
Guinea-pigs- 


Rats 


Page. 


500,  536,  591, 
630,  706 

628,  706 

628,  706 

537,  591,  628, 
697,  706 

591,  706 

500,  591,  630, 
706 

591,  706 


500,  536,  591, 
631,  696,  706 

537,  592,  706 

537,  592,  632, 
696,  706 

537,  592,  632, 

706 

592 
633 

538,  592,  706 

537,  592,  632, 
706 


633,  706 
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INDEX     TO    ANIMALS. 


*  DENOTES    FEEDING    EXPERIMENT. 


Number  of  Animal. 


Bovines 

4 
8 
10 
12 
14 
16 
18 
*20 
*22 
24 
26 
28 
30 
•38 
40 
44 
48 
*50 
52 
64 
66 
68 
74 
80 
*84 
*86 
88 
■90 
98 
100 
102 
108 
112 
114 
*116 
118 
120 
122 
126 
128 
132 
134 
136 
138 
140 
142 
144 
*146 
*148 
*150 
*152 
*154 
♦156 
158 
160 
164 
172 
178 
180 
*182 
184 
♦186 
*188 
*190 
"■192 
*194 
*198 
*200 
202 
*208 
210 
212 
214 


Page. 


120 

87 

60 

59 
119 
115 

89 
89  &  675 
120  &  673 

88 

70 

73 

71 
61  &  678 

61 

80 
110 
117  &673 
109 

84 
126 
152 

64 
198 

65 
66  &  677 
205 
200 

74 
122 

75 
150 
148 
124 
153  &  675 
164 
165 

93 

78 

76 

91 
129 
127 
170 
167 
180 
196 
505 
509 
508 
510 
507 
504 
130 
135 
175 
171 
131 
133 
552 
178 
548 
546 
550 
551 
545 
547 
549 
207 
172 
155 
141 
156 


Number  of  Animal. 


Bovines — contin  ued. 

216  - 

218  - 

220  - 

222  - 

224  - 

226  - 

228  - 

232  - 

234  - 

236  - 

238  - 

240  - 

242  - 

244  - 

246  - 

248  - 

250  - 

252  - 

254  - 

256  - 

258  - 

260  - 

262  - 

268  - 

270  - 

272  - 

274  - 

278  - 

278  - 

288  - 

294  - 

296  - 

300  - 

320  - 

324  - 

330  - 

340  - 

342  - 

344  - 

346  - 

352  - 

354  - 

360  - 

362  - 

364  - 

366  - 

*380  - 

*382  - 

418  - 

422  - 

500  - 

Chimpanzees : 

*2  - 

4  . 

*6  -   -    - 

*8  -    -    - 

*14  . 


Orangs 


*4 


Monkeys  (Rhesus) 


4 
10 
18 
20 

22 
*62 
*64 


Page. 


220 
182 
184 

97 
203 
143 

99 
270 
^72 
232 
234 
222 
248 
250 
214 
159 
294 
296 
240 
242 
318 
262 
264 
286 
302 
288 
278 
280 
304 
332 
310 
312 
226 
252 
254 
224 
356 
358 
348 
350 
210 
212 
321 
323 
325 
327 
608 
608 
368 
370 
117 


644 
186 
645 
647 
649 


83  &  642 
643 


104 
105 
63 
107 
106 
108 
651 
654 


'10 


INDEX    TO    ANIMALS— continued. 


Number  of  Animal. 


Page. 


Monkeys  (continued). 


*66 
*70 
*72 
*74 
76 
*78 
*80 

*84 

*88 

*90 

*92 

*94 

*96 

*98 

*100 

♦102 

*104 

*106 

*108 

*110 

142 

144 

146 

148 


Monkeys  (Mangabey) 


*2 
*4 

Baboons 

*2 

*4 

*6 

*8 

*10 

*12 

*14 

*16 

*20 

*22 

*28 

*30 

*40 

46 

*50 

*52 

*54 

*56 

Lemurs : 
*2 

*4 

Pigs:- 

*2 
*4 
*6 
*8 
*18 
*20 
*22 
"-24 
*26 
*30 
*34 
*36 
*38 
*40 
*42 
•44 
*46 
•48 

*ao 

•52 
*54 

•58 
*60 
*62 
*64 


Number  of  Animal. 


Pigs — continued. 


Go.-) 

*m 

652 

*68 

653 

♦70 

656 

*72 

657 

*74 

658 

*76 

660 

*?8 

661 

*80 

705 

*82 

582 

*84 

582 

*86 

582 

*88 

582 

*90 

582 

*92 

582 

94 

582 

*108 

582 

*114 

662 

*116 

599 

*118 

597 

*120 

598 

*122 

375 

*128 

374 

138 

373 

*152 

372 

*154 

156 

158 

603 

160 

604 

Goats  :— 

2 

6 

512 

10 

516 

*12 

518 

*14 

513 

*16 

517 

*18 

519 

*20 

671 

*22 

672 

*24 

666 

•■26 

665 

28 

662 

*30 

664 

*32 

668 

190 

Dogs:— 

669 

*2 

669 

*4 

605 

*6 

606 

*8 

*10 

*12 

601 

*14 

600 

*16 

*18 

*20 

*22 

678 

24 

679 

26 

680 

*28 

681 

*32 

520 

*34 

531 

*36 

529 

*38 

521 

*40 

524 

*42 

526 

*44 

522 

•46 

530 

*50 

527 

*52 

525 

♦58 

533 

*60 

521 

*62 

567 

*64 

568 

*66 

7'  13 

*68 

560 

70 

663 

72 

562 

*94 

5(il 

*98 

568 

*100 

56  I 

*102 

566 

*1C4 

Page. 


570 
560 
561 
703 
565 
567 
572 
571 
560 
567 
703 
704 
704 
682 
188 
614 
610 
612 
611 
613 
683 
683 
256 
684 
685 
384 
385 
386 


201 
137 
139 
553 
556 
553 
554 
558 
557 
559 
555 
208 
615 
615 


697 
697 
573 
575 
698 
573 
575 
574 
576 
576 
574 
398 
39& 
698 
699 
699 
699 
700 
700 
701 
702 
702 
617 
617 
616 
618 
617 
618 
686 
686 
400 
401 
701 
686 
686 
687 
687 


711 


INDEX     TO     ANIMALS     cmthhiwl. 


Number  of  Animal. 


Dogs — continued. 

*106  -         

112 

114  -----        - 

118  -----        - 

120  -  ... 

Cats  ••— 

*2  -----        - 

*4  .....        . 

*6  -         -         - 

*8  -----        - 

*10  -  -        - 

*12  -  - 

*14  . 

*16  ----- 

♦18  ----- 

*20  -----        - 

26  -----         - 

28  -----        - 

32  -----        - 

34  -----        - 

36  -----        - 

*38  -----         - 

*46 

♦48  -----        - 

*50  -  - 

*52  ------ 

66  ------ 

68  -----        - 

76  -  -  -         - 

78  -----         - 

80  -----         - 

82  -  - 

84  -----         - 

*86 

*88 

mongooses:— 

4  .         .         .         . 

6 

*  8  - 
MO  - 

•12  -----         - 

•14  ..... 

Hedgehogs  :— 

*  4 

6  ----- 

8 

*10  ------ 

•12  -----        - 

•14  .....        . 

*J6 

♦18  -----        - 

*20 

22  -----        - 

24  - 

26  ----- 

28 

*30  -  - 

*32  ------ 

rRabbits  :— 

Inoculation  Experiments. 
General  results  -        -        -        - 

Inoculations  with  tissue  emidsions 
(a)  Intravenous'-         - 
{b)  Intraperitoneal     - 
(c)  Subcutaneous       - 


Page. 


087 
403 
402 
405 
404 


577 

579 
577 
578 
581 
580 
580 
577 
578 
579 
410 
411 
412 
413 
414 
620 
620 
618 
619 
619 
415 
416 
420 
421 
418 
419 
417 
687 
688 


426 
427 
620 
620 
621 
621 


694 
694 
429 
430 
G!J4 
694 
694 
695 
695 
695 
431 
432 
433 
434 
695 
695 


437 

441 
441 

444 


Xiunlx/r  of  Animal. 


Rabbits  —continued  : 

Inoculations  with  culture  : 

(a)  Intravenous  -  - 

(b)  Intraperitoneal 

(c)  Subcutaneous  ...        - 
Analysis  of  results  -      _  - 

Series  of  intraperitoneal  inoculation 

with  graduated  doses  of  culture 
Ditto  (young  animals) 

Feeding  Experiments. 

Rabbits  in  second  series     - 
Post-mortem    notes    of    rabbits    in 

second  series 

Rabbits  in  third  series 

Post-mortem  notes  of  rabbits  in  third 

series 

General  results 

tGuinea-pigs  :— 

Inoculation  Experiments. 

General  results 

Inoculations  with  culture  - 
Inoculations  with  estimated  numbers 
of  bacilli  ...... 

Inoculations  with  milk  of  infected  cows  : 
NT  ilk:  of  cow  4    - 

n  »i       18 

„     40  -        -        - 

„     44  -  ... 

„     64  -        - 

„     68  -  .         .         - 

„     74  -  - 

„     164 

172  .         .         -         . 

„      500  -        - 

„     300  -         -         -         - 

Tables  showing  the  course  of  infec- 
tion after  subcutaneous  inoculations 
of  culture        ... 

Feeding  Exj>erlments. 

Guinea-pigs  in  second  series 
Post-mortem  notes  of  guinea-pigs  in 

second  series  -        -        -        - 
Guinea-pigs  in  third  series 
Post-mortem  notes  of  guinea-pigs  in 

third  series     -        -        -        -        - 
Experiments  with  various  viruses 
Post-mortem  notes  of  animals  in  the 

above  series     • 
General  results  - 

tRats  :— 

Inoculation  Experiments. 

General  results  ------ 

Inoculations  with  tissue  emulsions     - 
„  „      cultures 

Feeding  Experiments. 

General  results 

Abstracts  of  post-mortem  notes 

tMice  :— 

Inoculation  Experiments. 

General  results 

Abstracts  of  post-mortem  notes 


m; 

II!) 

W0 
167 

169 


588 
592 

625 
706 


473 

475 

477 


121 

90 

62 

82 

86 

154 

67 

177 

173 

118 

228 


479  and  4  so 


537 

583 

592 

621 
632 

689 

706 


483 
484 
485 


633 
692 


493 
494 


t  The  rabbits,  guinea-pigs,  rats,  anil  mice  are  indexed  in  groups  and  not  separately  as  in  the  case  of  other  species. 


Pliite      1 


CHIMPANZEE     6.     Fed  with  the    tuberculous    milk   of   Cow    172.    (VirusB.JVj 
Enlarged  mesenteric    glaiids 


CHIMPANZEE      6      Fed  with  the    tuberculous   itulk    of  Cow    172      (Virus   B    IV 
Mucous   surface  of  upper  paurt  of  small  intestine,  showing  tuberculous  ulcers. 


Plate      2 


BABOON    20.    led    with    the    tuberculous    lnilk    of    Cow     172         ( Virus    B  .  TV ) 
Pieces   of   small   intestine,     showing .tuberculous   ulcers. 


BABOON     2.     Fed  with    the   tuberculous    milk   of    Cow    64       (Virus    B.I.) 
Intestines  and  enlarged   tuberculous  mesenteric   glands 


Plato        3 


MONKEY   78.    Fed    with    0    01  milligramme  of  culture  derivedfrom  Cow  4?  4  Anus  I;  I  | 
Pieces  of  the  small  Intestine,  showing  tuberculous  ulcers 


MONKEY    80.    F<-d  with   0    Ol    tnuligr  amine  of  culture   derived   from  Com  4-1-  'Virus,  B  1 
Lung, cut   surface    of    eight  lower   lobe 


Plate     4« 


BABOON    12.  Fed    with    tht*    tuberculous   milk    of    Cow  64.   (Virus  B.I.) 

Spleen.,    cut  surface  . 


PIG     20      Fed    with    the    tuberculous     milk    of    Cow   04-.    (Virus  B  I 
Spleeir,    convex    surface 
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